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TECHNICAL DOCUMENT TO SUPPORT
NO FURTHER ACTION DECLARATION

SITE NAME AND LOCATION

Installation Restoration Program Site OT45
Defense Reutilization and Marketing Office
Wurtsmith Air Force Base

Oscoda, Michigan

E T P

The purpose of this No Further Remedial Action Planned Decision Document (DD) is
to recommend a preferred alternative for remedial action at Site OT45. This
recommendation is based on the results of the Installation Restoration Program (IRP)
remedial investigation (RI) conducted in 1992 and additional site investigation and
sampling conducted between 1994 and 1997.

DESCRIPTION OF THE SELECTED REMEDY

Based on current conditions at Site OT45 on Wurtsmith AFB, it has been determined
that existing site conditions do not pose unacceptable risks to human health and the
environment. This site documentation recommends no further action because natural
chemical attenuation mechanisms have reduced contaminant concentrations in affected
media (i.e., soils and groundwater) to levels below Michigan Department of
Environmental Quality (MDEQ) commercial/industrial cleanup criteria.

DECLARATION

This Decision Document represents the recommended and selected remedial action for
site redevelopment in accordance with Michigan Public Act 451, Part 201. It has been
determined that natural attenuation mechanisms have eliminated the risks associated
with potential receptor exposure to site-related chemical contamination by reducing
contaminant concentrations to levels below those considered to be protective of human
health and the environment. The selected remedy will meet Federal and State
requirements that are applicable, or relevant and appropriate.

Paul Rekowski, U.S. Air Force Operating Location-T, Date
Environmental Coordinator

Diana Mally, USEPA BCT Member _ Date

State of Michigan, BCT Member ' Date
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DECISION DOCUMENT DISCLAIMER

This Decision Document has been prepared for the United States Air Force by Parsons
Engineering Science, Incorporated for the purpose of implementing a no further remedial
action plan under the Air Force Installation Restoration Program (IRP). The objective of
this Decision Document is to close Site OT45 and remove the site from the IRP. This
decision is based on investigations performed at the site and the investigation results.
Copies of this report may be requested from the Air Force Center for Environmental
Excellence (AFCEE/ERT) Brooks AFB, TX 78235.
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EXECUTIVE SUMMARY

A comprehensive site investigation addressing soils and groundwater contaminated
with heating fuel oil hydrocarbon compounds at Installation Restoration Program Site
OT45, was conducted at Wurtsmith Air Force Base (AFB), Michigan, by Parsons
Engineering Science, Inc. (Parsons ES). The field work was conducted according to
the Final Work Plan for a Remedial Action Plan in Support of the Risk-Based Approach
to Remediation ar Site (Parsons ES 1994a). The risk-based demonstration for
remediation of Site OT45 is sponsored by the United States (US) Air Force Center for
Environmental Excellence (AFCEE) at Brooks AFB, Texas under contract F41624-93-
C-8044.

low contaminant concentrations found in soil and groundwater samples, a decision was
made to continue monitoring the site for several years to determine if contaminant
levels would naturally decrease. Subsequent soil sampling in 1996 and groundwater
sampling in 1996 and 1997 confirm that contaminant levels are now below generic
commercial / industrial cleanup criteria. In view of this information a decision was
made to present relevant site data in this No Further Remedial Action Planned Decision
Document (DD) and apply for site closure.

Previous site investigations include a remedial investigation and feasibility study
conducted by ICF in 1992 and 1993, respectively. Initial characterization field efforts
for the Parsons ES risk-based investigation were conducted in September and October
1994.  Groundwater monitoring data were collected in September 1995, November

DD focus on the results from 1996 and 1997 soil and groundwater sampling which
show the site meets generic commercial/industrial cleanup criteria.

storage facility. The site is located within a remote area of the Base, and consists of
four storage buildings, an abandoned office building, and covered and uncovered
staging areas. A former underground storage tank (UST) located on the northern side
of Building 5608 is suspected of having leaked heating fuel oil when it failed tank
integrity testing in the fall of 1991 The tank was purged in October 1991, and it
remained empty until its removal in May 1992 (ICF Technology, Inc., 1993).

It is the intent of the Air Force to demonstrate in this DD attainment of MDEQ
(1995b) nonsite-specific, land use-based (i.e., generic) industrial and commercial
subcategory IV cleanup criteria at Site OT45. The activities conducted to meet this
objective include characterizing:

+ The nature and extent of fuel hydrocarbon contamination at the site;

022/725523/117.DOC




’----------

« The local geology, hydrogeology, and hydrology that may affect contaminant
transport;

» The proximity of the site to drinking water aquifers, surface water bodies, and
other sensitive environmental resources, and;

o Comparing soil and groundwater sampling results to generic residential and
commercial/industrial cleanup criteria

The current and foreseeable land use scenarios at Site OT45 are both industrial and
commercial The site is currently abandoned, except for occasional environmental
restoration personnel. The current land use thus can be classified as industrial in
nature. The reuse plan for Wurtsmith AFB designates the land at Site OT45 to be used
for convention/tourist services (US Air Force, 1993). Any construction activities
undertaken pursuant to future land use scenarios will be industrial or commercial in
nature. The nature of planned activities at the potential convention/tourist facility are
representative of the types of activities outlined by MDEQ (1995b) for commercial
subcategory IV sites. Consequently, the current and future land use at Site OT45 will
be first industrial and, possibly, commercial in nature. Hypothetical current receptors
include non-intrusive and intrusive industrial wecrkers. Hypothetical future onsite
receptors could include visitors to the planned convention center and any office
personnel.

The 1996 compliance soil sampling effort included collecting several soil samples to
confirm that contaminants have been attenuated to a point where the concentrations are
below generic soil leaching criteria. This 1996 sampling event indicated that no
concentrations of site contaminants in soil currently exceed the most stringent of the
MDEQ (1995a) generic residential criteria.

Concentrations of dissolved fuel-related contaminants in the groundwater underlying
Site OT45 have been observed to decrease via naturally occurring chemical attenuation
mechanisms, and have remained at concentrations that are protective of current and
future onsite receptors. Historical data collected from 1992 through 1997 confirm
reductions in contaminant concentrations and minimal forward migration in
groundwater. Based on 1996 and 1997 sampling, the site groundwater meets MDEQ
(1995a) generic residential cleanup criteria for groundwater except for one compound
in one well. The one exception is the level of 1,2,4-Trimethylbenzene in MW-2, which
exceeds residential criteria but is below commercial / industrial cleanup criteria.
Verification soil sampling indicates that soil contaminants are not present at
concentrations sufficient to impact groundwater and elevate onsite dissolved
contaminant concentrations to levels that exceed MDEQ (1995b) generic commercial /
industrial groundwater cleanup criteria.

In summary, site analytical data indicate that soils meet the most restrictive
(residential) generic cleanup criteria and groundwater also meets residential criteria
except for one compound in one monitoring well. Because of this single elevated
result, site closure under commercial/industrial criteria is proposed. This DD proposes
that no additional remediation is necessary to achieve appropriate generic cleanup
criteria and to protect onsite and offsite receptors, and that the site may be eligible for
closure with land use restricted to commercial/industrial uses.
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SECTION 1
INTRODUCTION

1.1 PURPOSE AND SCOPE

Parsons Engineering Science, Inc. (Parsons ES) was retained by the United States
(US) Air Force Center for Environmental Excellence (AFCEE) to complete a risk-
based site closure demonstration at Site OT45 at Wurtsmith Air Force Base (AFB),
Michigan. This work is culminating with the preparation of a No Further Remedial
Action Planned Decision Document (DD) for soil and groundwater contaminated with
heating fuel oil hydrocarbons for the site. The Base was formally closed as a military
facility on June 30, 1993. A historical release from a former underground storage tank
(UST) at a former Defense Reutilization and Marketing Office (DRMO) located near
the northern boundary of Wurtsmith AFB is suspected as having contaminated the
surrounding subsurface with heating fuel oil hydrocarbons. The UST had been used to
store heating fuel oil to support the heating requirements of the DRMO.

This DD demonstrates that site-related contaminant concentrations at IRP Site OT45
meet generic health-based residential cleanup criteria (MDEQ, 1995b) at all monitoring
locations except for one. At MW-11, the level of 1,2,4-Trimethylbenzene exceeds
residential criteria ,but does not exceed commercial / industrial criteria.

1.2 REPORT ORGANIZATION

This DD consists of five sections, including this introduction, and six appendices.
Site background, including operational history and a review of environmental site
investigations conducted to date, are provided in the remainder of this section. Section
2 summarizes the topographic, geologic, hydrogeologic and climatic setting of the site.
Section 3 includes results of soil gas, soil and groundwater sampling and section 4
contains a data summary and analysis. Section 5 includes a request for an MDEQ-
approved conditional closure of Site OT45 under generic commercial / industrial
cleanup standards. References are found in Section 7.

Appendix A contains boring logs, well construction diagrams, and well development
data for activities completed in 1994. Appendix B contains seventeen tables of soil and
groundwater analytical data, geochemical field data, quality control/data validation
information and other laboratory results.
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1.3 SITE BACKGROUND
1.3.1 Location and Description

Wurtsmith AFB is located approximately 2 miles west of Oscoda, Michigan, within
Iosco County (Figure 1.1). The Base is bounded on the north by Van Etten Lake, on
the south by the Au Sable River and the Huron National Forest, on the east and the
southeast by the cities of Oscoda and Au Sable, respectively, and on the west by the
Alpena State Forest. The Base is less than 1 mile west of the western shore of Lake
Huron. Van Etten Lake is a manmade lake that is surrounded by recreational cottages
and local residential communities. The cities of Oscoda and Au Sable have a combined
population of about 11,000 people [ICF Technology, Inc. (ICF), 1993 and 1994].
Wurtsmith AFB was placed on the 1991 Department of Defense Base Closure and
Realignment Commission’s list for closure. The Base was officially closed on June 30,
1993.

Site OT45 i1s located in the northern portion of the Base (Figure 1.2), and is the site
of a former 1,000-gallon heating fuel oil underground storage tank (UST). The UST
was located adjacent to Building 5608 in the DRMO complex. After the heating oil
UST failed a Tracer Tight™ tank test, it was purged in October 1991, and remained
empty until removed in May 1992 (ICF, 1993).

1.3.2 Previous Remedial Investigations

A series of remedial investigations were conducted prior to the confirmation soil and
groundwater sampling events performed in 1996 and 1997 (Figure 1.3). Two
groundwater monitoring wells (W-OT45 and E-OT45) were installed at the ends of the
former UST location in 1992 when the UST was removed. Composite soil samples
were collected during this effort, and analyzed for benzene, toluene, ethylbenzene, and
total xylenes (BTEX) and polynuclear aromatic hydrocarbon (PAH) compounds.
Analytical results are contained in reports issued by ICF in 1993 and 1994 (ICF, 1993
and 1994).

Site OT45 was also partially characterized during a 1992 remedial investigation (RI)
and a 1993 draft feasibility study (FS) under the Air Force IRP by ICF (1993 and
1994). As part of the RI, seven soil boreholes were drilled to depths up to 13 feet (ft)
below ground surface (bgs) and sampled for BTEX, PAHs, methyl butyl ether
(MTBE), and lead. Site-related contaminants were detected only in soil samples
collected from the interval immediately above the water table (smear zone) during the
1992 RI.

Three of the seven RI boreholes were completed as groundwater monitoring wells
(MW-1, MW-2, and MW-3). Groundwater samples were collected from the five
existing monitoring wells during the RI (ICF, 1993). All collected samples were
analyzed for BTEX, MTBE, and PAHs.
1.3.2.1 1994 Risk-Based Investigation Activities

The investigation completed at Site OT45 under the initial 1994 risk-based
remediation field test was conducted using the approach and methodologies presented

022/725523/117.D0C 1-2
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in the Work Plan for a Remedial Action Plan in Support of the Risk-Based Approach to
Remediation at Site OT45 (Parsons ES, 1994a) (hereinafter referred to as the work
plan). The following planned sampling and testing activities were performed by
Parsons ES at Site OT45 as part of this field test:

» Collection of soil gas samples at 3 locations ;

« Collection of soil gas flux samples at 4 locations, including a background
location;

« Dirilling and installation of 8 permanent groundwater monitoring wells, 2 soil gas
(vapor) monitoring points, 1 air injection bioventing test well, and 1 biosparging
point;

« Collection of 3 surface soil and 14 discrete subsurface soil samples from 12 new
soil boreholes for field screening and fixed-base analytical evaluation;

« Collection of 14 groundwater samples from different sampling locations for field
and/or fixed-base analytical evaluation;

» Aquifer slug testing at 5 sampling locations, MW-4, MW-7, MW-10, MW-11,
and MPA;

« Completion of an air permeability test and an oxygen influence test to assess the
effectiveness of bioventing technology at stimulating natural biodegradation of
heating oil hydrocarbons in unsaturated soil; and

« Completion of initial testing at the biosparging point to define optimum
operational parameters in the event that a full-scale biosparging system is required
to promote rapid natural biodegradation of heating oil hydrocarbons in saturated
soils and shallow groundwater.

1.3.2.2 1995 Groundwater Monitoring Activities

In addition to the 1994 risk-based investigation, groundwater sampling was performed
at select wells as part of a limited groundwater monitoring program sponsored by
AFCEE to document reductions in concentration and extent of migration of site-related
contamination over time. After evaluating the 1994 risk-based investigation results,
seven groundwater monitoring wells and one monitoring point [MW-2, MW-4, MW-5,
MW-7, MW-10, MW-11, MPB, and VW-1 (W-OT45)] were selected to monitor
potential contaminant migration over time. Groundwater was collected from these
sampling locations in September 1995 for fixed-based analytical analysis and field
screening tests.

1.3.2.3 1996/1997 Groundwater Monitoring Activities
In an effort to verify predictions of reduction in the concentrations and migration of

the site-related contamination over time, limited groundwater sampling was completed
in November 1996 [MW-2 and MW-7], June 1997 [MW-2, MW-5, and VW-1], and
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November 1997 [MW-2 and MW-11]. Groundwater was collected from these sampling
locations for fixed-based analytical analysis.

1.3.2.4 1996 Soil Sampling Activities

In addition to the 1994 risk-based investigation, extensive soil sampling was performed
as part of a confirmation sampling plan sponsored by AFCEE to document reductions
in concentration and extent of site-related contamination over time. Soil sample
locations were selected based on the results of the 1995 risk-based evaluation. Soil
samples were collected from these sampling locations in July/August 1996 for fixed-
based analytical analysis.

1.3.2.5 Summary of Sampling Methodology

A descriptive summary of all of the field and fixed-base analytical methods used at
Site OT45 is presented in Table 1.1. All analytical methods and their program-specific
method detection limits (MDLs) are identical to those recommended by MDEQ (1994b)
in Operational Memorandum #6, Revision 3. Further details on analytical methods and
data validation procedures are presented in Appendix B. Table 1.2 summarizes the
field and fixed-base analytical methods used at each sampling location. Field sampling
and testing activities are summarized briefly in the following sections.
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SECTION 2
PHYSICAL SETTING

This section describes the physical characteristics of Site OT45 as determined from
data collected during previous investigations conducted under the IRP and by Parsons
ES as part of the 1994 risk-based investigation. Data incorporated into this section

- from previous investigations were taken from the RI (ICF, 1993) and the FS (ICF,

1994) reports for Site OT45. A summary of site characterization activities completed
by Parsons ES to supplement existing data is presented in Section 2 of this DD.

2.1 REGIONAL TOPOGRAPHY AND SURFACE WATER HYDROGEOLOGY

Wurtsmith AFB lies on the relatively flat Oscoda Lake plain physiographic district
near the eastern shore of Michigan [US Geological Survey (USGS), 1990]. This plain
extends approximately 5 miles from the shore of Lake Huron to 80-foot-high bluffs
west of the Base. Elevations in this area range from approximately 580 feet above
mean sea level (msl) at Lake Huron to 650 feet above ms! near the base of the bluffs.
The Base and surrounding area have relatively flat topography, with the northern
portion of the Base, including Site OT45, sloping very gently to the northeast toward
Van Euen Lake. Surface elevations in the vicinity of Site OT45 range from
approximately 617 feet above msl at Site OT45 to 588 feet above msl at Van Etten
Lake. The topography and major surface water features of the environs near
Wurtsmith AFB are shown on Figure 2.1.

The main surface water bodies in the vicinity of Wurtsmith AFB are Dry Creek,
Van Etten Lake, Lake Huron, and the Au Sable River. Dry Creek drains a swampy
area located west of the Base and flows into Van Etten Lake. Van Etten Lake is fed by
the Pine River from the north, and discharges into Van Etten Creek, located at the
southeastern end of the lake. Van Etten Creek is a tributary to the Au Sable River,
which drains a large area of Michigan west of the Base and discharges into Lake
Huron.

There are no major surface water features on Wurtsmith AFB. Because the
topography is relatively flat and the soils beneath the Base are sandy, most precipitation
infiltrates into the groundwater system. Runoff from paved areas is collected via a
storm sewer system, treated at the Wurtsmith AFB sewage treatment plant, and then
discharged into settling ponds located near the southern Base boundary (ICF, 1994).
Limited amounts of surface water runoff drain northeast into Van Etten Lake and south
into the Au Sable River.
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2.2 REGIONAL GEOLOGY AND HYDROGEOLOGY
2.2.1 Geology

The regional geology consists of approximately 100 to more than 250 feet of
unconsolidated glacial, deltaic, and lacustrine deposits overlying the Mississippian-aged
Marshall Formation sandstone and Coldwater Shale bedrock (Rama Rao and Alfred,
Inc., 1992). A generalized geologic cross section of the Base and adjacent area is
presented in Figure 2.2. The location of the cross section A-A' is shown on Figure
2.1. The glacially eroded bedrock surface dips gently from west to east toward Lake
Huron, and is overlain by unconsolidated Pleistocene and younger deposits. The
unconsolidated deposits, progressing upward from the upper bedrock surface, consist of
glacial till; lacustrine silt and clay; and beach, eolian, and alluvial sand and gravel
deposits.

Glacial till, consisting of clay-rich silt, sand, and gravel, directly overlies the eroded
bedrock surface. Above the glacial till is a continuous layer of silty clay lake sediments
ranging in thickness from approximately 95 to more than 200 feet. This silty clay layer
forms the lower confining layer for the regional, shallow sand and gravel aquifer. The
shallowest deposits, extending from the surface to depths of approximately 30 to 80 feet
bgs, consist of fine to very coarse sand with occasional gravely layers. This interval of
alluvial, beach, and eolian deposits forms the regional shallow groundwater aquifer,
and is the interval of primary interest for this study.

The Soil Conservation Service has identified the Grayling sand as the primary soil
association at Wurtsmith AFB (ICF, 1993). The Grayling series consists cf excessively
drained soils formed in sandy glaciofluvial sediments, with slopes ranging from 0 to 6
percent.

2.2.2 Hydrogeology

Groundwater occurs predominantly in two aquifers, the shallow sands and deeper
glacial deposits, separated by the intervening lacustrine clay and silt layer. The clay
and silt layer forms an aquitard between the two water-bearing zones and retards
downward migration of contaminant plumes (ICF, 1994).

The surficial sand and gravel deposits comprise the principal aquifer in the vicinity
of Wurtsmith AFB. Groundwater occurs at depths ranging from less than 10 feet bgs at
places in the western part of the Base, to 25 feet bgs near Van Etten Lake.
Groundwater levels fluctuate 1 to 3 feet annually. The shallow aquifer is under
unconfined water table conditions. Most groundwater beneath Wurtsmith AFB flows to
the northeast, toward Van Etten Lake, and a smaller portion, beneath the southern
portion of the Base, flows to the south toward the Au Sable River. '

Studies performed by the USGS (1990) in 1979-81 and 1982-85 indicated that
average groundwater velocities range from 0.8 foot per day (ft/day) in the eastern part
of the Base to 0.3 ft/day in the western part. However, results of the 1982-85 study
indicated velocities as high as 5 ft/day at some locations.
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2.3 SITE TOPOGRAPHY AND SURFACE WATER HYDROLOGY

Site OT45 and the surrounding area is generally flat, with a surface elevation of
approximately 620 feet above msl. Surface features at the site include grass and
wooded areas; concrete, asphalt, crushed rock, and steel mesh driveways and parking
areas; an office building; and several storage buildings. The northern part of the Base,
including Site OT45, slopes very gently to the northeast toward Van Etten Lake, with
an average slope of approximately 0.003 foot per foot (ft/ft).

Because of the flat topography and well-drained, sandy soils, most precipitation
infiltrates the sandy soils, and as a result, there are no well-developed surface drainage
features. There are no bodies of surface water in the immediate vicinity of Site OT45.
The bodies of surface water closest to the site are Dry Creek (1,400 feet north) and Van
Etten Lake (3,000 feet northeast).

2.4 SITE GEOLOGY AND HYDROGEOLOGY

The vadose zone and shallow aquifer system at Site OT45 were characterized by
Parsons ES as part of the initial risk-based investigation during September and October
1994. Data collected as part of this field test were used to supplement geologic and
hydrogeologic data collected under the IRP by ICF (1993).

2.4.1 Lithology and Stratigraphic Relationships

Drilling and soil sampling results show that the deposits from the surface to a depth
of approximately 70 feet bgs consist predominantly of medium- to very coarse-grained
sand overlying slightly silty clay. Figure 2.3 shows the location of cross section B-B’
(Figure 2.4), oriented through the center of the source area and parallel to the direction
of groundwater flow. The sand deposits are the Pleistocene and younger beach, eolian,
and alluvial deposits previously discussed. The sand deposits are poorly to moderately
sorted and generally increase in grain size with depth. Occasional gravelly layers were
encountered within the sand, with the highest percentage of gravel occurring just above
the underlying silty clay layer. A few, thin (generally less than 1 inch thick) silt and
silty clay layers were encountered in the upper 20 feet of the sand. One laterally
extensive silty clay layer (less than 2 inches thick) was encountered in most soil
boreholes at or just below the top of the saturated zone. The sand is a light to medium,
yellow- or orange-brown color with iron staining in the upper 10 to 15 feet. In the
source area, fuel contamination and biological activity have stained the sand a medium
gray to gray-brown.

A clay layer was encountered at depths of between 66 and 70 feet bgs in three soil
boreholes (MW-2, MW-3, and MW-10). This clay appears to be the top of the
regionally continuous lacustrine clay layer that overlies the glacial till.  No soil
boreholes were drilled deeper than the top of the clay layer at a depth of 70 feet bgs.
The clay layer is a gray, very stiff to hard, silty clay. The hard texture and high clay
content of the clay layer indicates very low permeability to groundwater flow.
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2.4.2 Site Hydrogeology

The water table depth at the time of well installation was approximately 10 feet bgs.
Groundwater elevation data collected in October 1994 were used to construct the map
of the approximate groundwater surface at Site OT45 presented in Figure 2.5.
According to historic groundwater elevation data, water table elevations fluctuate
approximately 1 to 3 feet annually, depending on precipitation (USGS, 1990).

Based on groundwater levels measured in site wells on October 21, 1994, shallow
groundwater flow is generally to the east-northeast toward Van Etten Lake with a
hydraulic gradient of 0.0042 ft/ft. The gradient appears to be uniform across the site.

The average hydraulic conductivity in the upper portion of the shallow aquifer was
determined to be 110 ft/day based on slug tests performed at MPA, MW-4, MW-7, and
MW-11. Hydraulic conductivity values ranged from 81 ft/day at MPA to 147 ft/day at
MW-7. The average groundwater linear velocity in the shallow portion of the aquifer
was calculated to be approximately 1.3 ft/day based on an average hydraulic
conductivity of 110 ft/day, a gradient of 0.0042 ft/ft, and an assumed porosity of 0.35.
The hydraulic conductivity in the deep portion of the shallow aquifer was determined to
be 48 ft/day based on slug tests performed at MW-10. The groundwater linear velocity
in the deep portion of the aquifer was determined to be 0.58 ft/day based on a hydraulic
conductivity of 48 ft/day, an assumed porosity of 0.35, and assuming a hydraulic
gradient of 0.0042 ft/ft (i.e., the gradient for the shallow portion of the aquifer).

2.5 CLIMATE CHARACTERISTICS

The climate at Wurtsmith AFB is humid with cold winters and short, mild summers.
Mean monthly temperatures range from 21 degrees Fahrenheit (°F) in January to 68°F
in July, with a mean annual temperature of 44°F. The maximum recorded temperature
is 102°F, and the minimum is -22°F. Average yearly precipitation is about 30 inches,
including approximately 50 inches of snow. The highest monthly precipitation (3.1
inches) normally occurs in June, and the lowest (1.6 inches) occurs in January. The
prevailing wind is from the east (Lake Huron).

2.6 LAND USE
2.6.1 Site Access

Site OT45 is located near the center of the former DRMO yard, which is completely
enclosed by an 8-foot-high chain-link fence topped with barbed wire. The only site
access is through a locked gate located along the northern fence line near the northeast
corner of the site. The interior areas of the DRMO compound are accessed via gravel
driveways and staging areas. The site area is within the boundaries of Wurtsmith AFB,
which is completely enclosed by a similar chain-link fence. The main access to the
Base is through the main gate located on County Road F-41.
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2.6.2 Current Land Use

Due to the site’s proximity to other facilities in the northern part of the Base, the
current land use at Site OT45 could be conservatively classified as industrial. The site
has been made available for several short-term Rls and treatability studies to develop
data to be used to support land use/property disposal decisions.

Parcels of land immediately adjacent to Site OT45 to the north and northeast are
owned by either the federal government or the State of Michigan. These parcels are
zoned as forestry land, and are currently used as public facilities and/or recreation
areas. The only occupied building in the vicinity of Site OT45 is the MDEQ field
office located approximately 400 feet to the northeast (across County Road F-41) from
the Base boundary, and 900 feet from Building 5608 (former UST location). The only
other human habitation in the downgradient groundwater direction is at Camp
Nissokone, a YMCA camp on Van Etten Lake, located approximately 2,500 feet from

Site OT45. The nearest residential population is located approximately 3,000 feet north
of Site OT45 near Van Etten Lake.

2.6.3 Proposed Land Use

Wurtsmith AFB was placed on the 1991 Department of Defense Base Closure and
Realignment Commission’s list for closure. Wurtsmith AFB was officially closed on
June 30, 1993. The Air Force plans to dispose of excess and surplus real property and
facilities as soon as environmental restoration is achieved, and pursuant to specific
federal property disposal regulations and local community reuse plans (US Air Force,
1993). The Air Force is prepared to execute interim or long-term leases that provide
maximum control over the property for some portions of the Base, and some
restrictions may be necessary to ensure the protection of human health.

The Air Force, as part of the land disposal and reuse process, has been required to
consult with the governor of Michigan and heads of local governments while
developing conceptual property reuse plans for Wurtsmith AFB. The redevelopment
agency and advisory group, authorized in January 1992 to develop potential reuse
options for Wurtsmith AFB, is the Wurtsmith Area Economic Adjustment Commission
(WAEAC). WAEAC is composed of a Coordinating Committee (whose membership
consists of one representative each from the Boards of Trustees of Oscoda, Au Sable,
and Greenbush Townships; one each from the Boards of Commissioners of Iosco and
Alcona Counties; and two from the Oscoda community at large), community advisory
committees, and a management and liaison office.

WAEAC makes land use recommendations to the Oscoda Township Board of
Trustees, who have the authority to make decisions regarding land use options. Any
recommendations from the Oscoda Township Board of Trustees on land use related to
Wurtsmith AFB property are referred to the Air Force Base Conversion Agency
(AFBCA), which acts as the holding agency for receipt, maintenance, and disposition
of Base property under the authority of the Michigan Department of Commerce.
WAEAC and the Oscoda Township Board of Trustees selected The Pathfinders, Inc. to
develop a final land reuse plan for Wurtsmith AFB property. The final plan (US Air

Force, 1993) was approved by the Oscoda Township Board of Trustees in December
1992.
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Based on the approved final Environmental Impact Statement, and land reuse plan,
Site OT45 is proposed to be reused as a commercial property dedicated to
convention/tourist services (US Air Force, 1993). The planned use of this site will
result in unrestricted public access, but actual occupancy will be nonresidential,
intermittent in frequency, and of short duration. Most of the proposed activities will be
conducted indoors, and outdoors activities will be minimal. Properties immediately to
the southeast and south are proposed to be reused as industrial property, specifically
light industrial, warehousing, and light manufacturing. These workers could spend the
majority of their workdays outside, although most primary duties will be réstricted to
buildings and paved areas. The proposed land use for Site OT45 and adjacent environs
is described in the Preliminary Final Environmental Impact Statement: Disposal and
Reuse of Wurtsmith Air Force Base, Michigan (US Air Force, 1993). Additional
information and figures showing current and proposed land use in and around the site
are included in the Draft Final Remedial Action Plan for Risk-Based Remediation of
Site OT45. (Parsons ES, 1996)

2.7 GROUNDWATER USE

Two separate water supply systems are available to meet potable and nonpotable off-
Base water demands. The Oscoda Township water supply serves Oscoda and Au Sable
using groundwater drawn from a shallow-aquifer well field located on the south side of
the Au Sable River, which is south of the Base. Shallow groundwater is used to meet
potable water demands in this area because the groundwater in the hydrogeologic units
beneath the silty clay aquitard generally has high dissolved solids or high chloride
concentrations, thus making it an unsuitable drinking water supply. The East Tawas
water system, which serves Tawas City, the city of East Tawas, and a part of Baldwin
Township, draws its water from Lake Huron (Figure 1.1).

Water for Base facilities has been supplied by Oscoda Township since April 1997.
Therefore, there is no need (or plan) to continue extraction of groundwater from the
shallow aquifer at Site OT45 (or any area on-Base) to meet future water supply
demands.

A potable water well currently exists in the DRMO area but, has not been used since
June 1993. Groundwater use restrictions have been imposed on areas where shallow
groundwater contamination exists or is suspected to exist. All current lease transfers or
future deed transfers on Wurtsmith AFB include prohibitions on groundwater use in
potentially contaminated areas. The Michigan Department of Public Health has
indicated that the existing on-Base wells could be used after closure, provided that
extensive testing is conducted to monitor water quality (US Air Force, 1993).
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SECTION 3
SOIL AND GROUNDWATER SAMPLING

3.1 OVERVIEW

This section summarizes the nature and extent of chemicals of interest in soil and the
dissolved chemicals in site groundwater. Analytical data for only these chemicals are
presented in order to focus the remainder of this DD on these chemicals that could pose
a risk to human health. The analytical data presented in this section include results
from the 1992 RI, the 1994 risk-based remediation field investigation, the 1995, 1996,
and 1997 groundwater sampling events and the 1996 soil sampling event. Additionally,
soil gas and soil flux sampling data, which are used to estimate the areal extent of soil
contamination and to identify completed exposure pathways are summarized in this
section.

3.2 SOURCES OF CONTAMINATION

Contamination at Site OT45 was confirmed to be the result of an underground spill
from a former 1,000-gallon UST used to store heating fuel. The tank was taken out of
service in October 1991, and removed in 1992 (ICF, 1993). Site characterization
efforts conducted at the site previous to 1994 indicated that ethylbenzene, toluene, total
Xylenes, fluorene, naphthalene, and phenanthrene were potential contaminants of
concern. These investigations suggested that concentrations of ethylbenzene,
phenanthrene, naphthalene, and fluorene in soil could result in groundwater
contamination which exceeded MDEQ residential criteria. However, results of
extensive soil sampling in the source area in 1996 indicate that contaminant
concentrations have naturally attenuated to levels which are below MDEQ residential
criteria.

3.3 SOIL GAS SAMPLING RESULTS

Soil gas samples collected at Site OT45 during the 1994 risk-based field effort were
analyzed for volatile BTEX compounds and TVH contamination. Soil gas samples can
be used as secondary confirmation of the nature and extent of soil contamination at a
site.  Soil gas samples can be used to obtain a better representation of soil
contamination because the sample is extracted from a larger volume of soil than discrete
soil grab samples. Analytical results from soil samples are usually nonhomogenous and
can vary from sampling location to sampling location. Thus, soil gas samples provide a
valuable indication of the type and magnitude of volatile organic contamination in the
soil.
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Soil gas samples were collected from VW-1, MPB, and MW-2 in October 1994
(Figure 3.1). Benzene was not detected in any of the three soil gas samples. This is
consistent with soil data collected at the site. The only BTEX compounds detected in
soil gas samples were ethylbenzene and total xylenes. These compounds were detected
in all three soil gas samples collected at Site OT45 during the 1994 risk-based
investigation. The maximum concentration of ethylbenzene [1.4 milligrams per cubic
meter (mg/m’)] was detected in the soil gas sample collected at MPB; the minimum
concentration (0.17 mg/m®) was measured at MW-2. The maximum concentration of
total xylenes (3.2 mg/m’) was measured at MPB; the minimum (1 mg/m’®) was
measured at MW-2.

These results support the 1994 soil sampling analytical results, which indicate
minimal BTEX soil contamination. All of the measured soil gas concentrations are well
below the time-weighted-average (TWA), 8-hour permissible exposure limits (PELSs)
defined for air contaminants by the Occupational Safety and Health Administration
(OSHA, 1995). Consequently, if future excavation of these soils proves to be
necessary to support remedial or construction activities, soil gas concentrations are not
expected to pose a significant risk to potential human receptors. All analytical results
for soil gas samples collected during the 1994 field effort are presented in Appendix B.

3.4 SOIL CHEMISTRY

Soil chemicals of interest appear to be limited to saturated and capillary fringe soils,
and were not detected in unsaturated soil samples collected during either the 1992 or
the 1994 sampling events. During the 1996 confirmation soil sampling event, no
chemicals of interest were detected in the saturated and capillary fringe soils above the
most stringent residential soil cleanup criteria. All analytical results for soil samples
collected during the 1992 RI, the 1994 risk-based field efforts, and the 1996
confirmation soil sampling event are presented in Appendix B.

3.4.1 1996 Sampling Event

The 1996 confirmation soil sampling event was completed to verify predictions of
reductions in contaminant concentrations with time at the site. Twelve soil samples
near the source area and two background samples were collected from the smear zone
just above and below the groundwater surface (Table 3.1). The only detectable level of
phenanthrene in the soil was at soil sample location C7 at a concentration of 21 ug/kg
which was below the laboratory reporting limit (Figure 3.2). Therefore, there are
currently no concentrations of 1,2,4-TMB (or any other contaminant) in site soil above
the most stringent residential soil cleanup criteria. These reductions in contaminant
concentrations are consistent with the predicted natural attenuation occurring at the site.

3.5 GROUNDWATER CHEMISTRY

The following sections describe the results of groundwater sampling events
conducted during the 1992 RI, and the 1994/1995 risk-based field investigations, and
the 1996/1997 groundwater verification sampling event.  Only chemicals in
groundwater that are present onsite at concentrations exceeding any of the MDEQ
(1995a) generic residential groundwater cleanup criteria during the previous
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TABLE 3.1
SOIL CONCENTRATIONS OF
CHEMICALS OF POTENTIAL CONCERN
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

ANALYTICAL RESULTS FEET BELOW
WELLS COMPOUND July and August 1996 UNITS GROUND SURF.
Cl 1,2,4-Trimethylbenzene 5.10 ug/kg (8-11)
Phenanthrene 420u ne/kg (8-11)
C2 1,2,4-Trimethylbenzene 4.70 pgkg (8-11)
Phenanthrene 390U pgkg (8-11)
C3 1,2,4-Trimethylbenzene 4.5U pg/kg (8-11)
Phenanthrene 370U ng/kg (8-11)
C4 1,2,4-Trimethylbenzene 4.5U0 ng/kg (8-11)
Phenanthrene 370U ng/kg (8-11)
C5 1,2,4-Trimethylbenzene 4.6U pg/ke (8-11)
‘ Phenanthrene 380U pg/kg (8-11)
C6 1,2,4-Trimethylbenzene 4.6U pg/kg (8-11)
Phenanthrene 380U ng/kg (8-11)
C7 1,2 ,4-Trimethylbenzene 2.7 ng/kg (8-11)
Phenanthrene 21] pg/ke (8-11)
Cc8 1,2,4-Trimethylbenzene 4.6U ug/ke (8-11)
Phenanthrene 380U ng/kg (8-11)
C9 1,2 ,4-Trimethylbenzene 4.70 ng/kg (8-11)
Phenanthrene 390U ug/kg (8-11)
Cl0 1,2,4-Trimethylbenzene 4.8U ug/kg (8-11)
Phenanthrene 390U ng/kg (8-11)
Cll 1,2,4-Trimethylbenzene 4.8U ng/kg (8-11)
Phenanthrene 400U png/kg (8-11)
Cl12 1,2,4-Trimethylbenzene 4.70 ng/kg (8-11)
Phenanthrene 390U ng/kg (8-11)
022/725523/119.XLS 3_ 4



TABLE 3.1 (Continued)

SOIL CONCENTRATIONS OF
CHEMICALS OF POTENTIAL CONCERN
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

ANALYTICAL RESULTS FEET BELOW
WELLS COMPOUND July and August 1996 UNITS GROUND SURF.
C13 1,2,4-Trimethylbenzene 4.5U ng/kg (8-11)
Phenanthrene 380U pg/kg (8-11)
Cl4 1,2,4-Trimethylbenzene 4.6U pe/kg (8-11)
Phenanthrene 380U ng/kg (8-11)
U = Analyte not detected above method detection limit.
J = Estimated value.
3-5
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investigations are described in detail. No free product [light nonaqueous-phase liquid
(LNAPL)] has been observed at the site.

3.5.1 1992-1994 Sampling Event

Results of the 1992 and 1994 sampling events indicated that, at various times,
phenanthrene, 1,2,4-TMB, and 1,3,5-TMB were detected at levels above generic
residential groundwater cleanup criteria in several wells near the source area. Affected
wells include MW-2, MW-5, VW-1 and MPB. Not all three chemicals were detected
in each well during each sampling event.

A total of 18 groundwater samples were collected during this period. The maximum
concentration detected was phenantherene at 1,500 pg/L in MW-2 during the 1992
sampling event. Phenantherene in MW-2 in 1994 was detected at 70 pug/L. During the
1994 sampling event the remaining chemicals of concern exceeding residential cleanup
criteria ranged from 36 to 82 pg/L.

3.5.2 1995 Sampling Event

Results of the October 1995 sampling event demonstrate that concentrations of
dissolved chemicals are rapidly decreasing at Site OT45. In October of 1995 1,2,4-
TMB was the only dissolved chemical detected in onsite groundwater at concentrations
greater than its residential health-based cleanup criterion of 30ug/L (Table 3.2). The
1,2,4-TMB was detected at MW-2, in the vicinity of the former UST, at a
concentration of 48ug/L. All other concentrations of 1,2,4-TMB measured in
groundwater samples collected during the 1995 sampling event were less than 7 pg/L.
Groundwater sampling locations (MW-2, MW-4, MW-5, MW-7, MW-10, MW-11,
MPB, and VW-1 [W-0OT45]) were selected based on a review of the 1994 risk-based
investigation results.

3.5.3 1996/1997 Sampling Event

The results of the November 1996, June 1997 and November 1997 sampling events
demonstrate that concentrations of dissolved chemicals have, with one exception in one
well, decreased to levels below residential criteria. A limited number of sampling
locations were selected based on results from previous sampling events (1994 and
1995). Wells near the source area and downgradient of the source area were sampled
during the 1996 and 1997 events. No detectable levels of 1,2,4-TMB or 1,3,5-TMB
were detected near the source area (MW-2) during the 1996 sampling event. 1,2,4-
TMB and 1,3,5-TMB were detected at concentrations of 1 pg/L and 6 pg/L,
respectively, downgradient of the source area (MW-7) during the 1996 sampling event
(Table 3.2). These levels are below generic residential cleanup criteria.

Three wells near the source area (MW-2, MW-5, and VW-1) were sampled during
the June 1997 sampling event. No detectable levels of 1,2,4-TMB or 1,3,5-TMB were
found in any of the samples collected during this event (Table 3.2).

Two wells were sampled in the November, 1997 sampling event. Levels of 1,3,5-

TMB were found to be below detection limits in MW-11 and 4 pug/L in MW-2. Levels
of 1,2,4-TMB were below detection limits in MW-11 and 41 pg/L in MW-2. MW-2 is
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TABLE 3.2

DISSOLVED CONCENTRATIONS OF
CONTAMINANTS OF INTEREST

SITE OT45, WURTSMITH AFB, MICHIGAN

NO FURTHER REMEDIAL ACTION PLANNED DECISION DOCUMENT

ANALYTICAL RESULTS

WELLS COMPOUND Oct-95 . Nov-96 Jun-97 Nov-97 UNITS
MW-11 1,3,5-Trimethylbenzene 05U NA NA 1.0U ug/L
1,2,4-Trimethylbenzene 05U NA NA 1.0U ug/L

Phenanthrene 05U NA NA NA pg/L

MW-7 1,3,5-Trimethylbenzene 5.4 6 NA NS ug/L

1,2,4-Trimethylbenzene 1.8 15 NA NS png/L

Phenanthrene 05U NA NA NS png/L

MW-10 1,3,5-Trimethylbenzene 04U NA NA NS ng/L

(deep well) 1,2,4-Trimethylbenzene 04U NA NA NS pg/L
Phenanthrene 05U NA NA NS ug/L

MW-5 1,3,5-Trimethylbenzene 43 NA 0.5U NS ug/L
1,2,4-Trimethylbenzene 15 NA 0.5U NS ng/L

Phenanthrene 05U NA NA NS pg/L

MPB 1,3,5-Trimethylbenzene 04U NA NA NS ng/L
1,2,4-Trimethylbenzene 1.5 NA NA NS ug/L

Phenanthrene 05U NA NA NS ug/L

VW-1 1,3,5-Trimethylbenzene 2.4 NA 0.5U NS ng/L
1,2,4-Trimethylbenzene 6.4 NA 0.5U NS ng/L

Phenanthrene 05U NA NA NS ng/L

MW-2 1,3,5-Trimethylbenzene 8.7 0.2U 0.5U 4.0 ug/L
1,2,4-Trimethylbenzene 48 0.2U 0.5U 41.0 ug/L

Phenanthrene 6J NA NA NA pg/L

MW-3 1,3,5-Trimethylbenzene NS NA NA NS pg/L
1,2,4-Trimethylbenzene NS NA NA NS pg/L

Phenanthrene NS NA NA NS ug/L

MW-6 1,3,5-Trimethylbenzene NS NA NA NS ug/L
1,2,4-Trimethylbenzene NS NA NA NS ug/L

Phenanthrene NS NA NA NS ng/L

022/725523/119.xls
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TABLE 3.2 (Continued)

DISSOLVED CONCENTRATIONS OF
CONTAMINANTS OF INTEREST

SITE OT45, WURTSMITH AFB, MICHIGAN

NO FURTHER REMEDIAL ACTION PLANNED DECISION DOCUMENT

ANALYTICAL RESULTS ,
WELLS COMPOUND Oct-95 Nov-96 Jun-97 Nov-97 UNITS
MW-8 1,3,5-Trimethylbenzene NS NA NA NS ug/L
1,2,4-Trimethylbenzene NS NA NA NS ug/L
Phenanthrene NS NA NA NS pg/L
MW-9 1,3,5-Trimethylbenzene NS NA NA NS ug/L
1,2,4-Trimethylbenzene NS NA NA NS pg/L
Phenanthrene NS NA NA NS ug/L
MW-1 1,3,5-Trimethylbenzene NS NA NA NS ug/L
1,2,4-Trimethylbenzene NS NA NA NS ug/L
Phenanthrene NS NA NA NS ug/L
MW-4 1,3,5-Trimethylbenzene 04U NA NA NS pg/L
1,2,4-Trimethylbenzene 04U NA NA NS pg/L
Phenanthrene 05U NA NA NS ng/L
NA = Data not available for comparison.
U = Analyte not detected above method detection limit.
NS = Not sampled.
3-9
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near the source area and the 41 pg/l of 1,2,4-TMB is above the residential cleanup limit
of 30 pg/L, but below the commercial/industrial limit of 86 pg/l.

The 1996 and the June 1997 sampling events indicate that dissolved phase 1,2,4-
TMB and 1,3,5-TMB existed at concentrations below the most restrictive MDEQ
(1995a) generic health-based residential groundwater cleanup criterion of 30 pg/L and
23 pg/L. The November 1997 sampling event shows that 1,2,4-TMB in MW-2 is
slightly above the residential cleanup criterion, but remains below the commercial /
industrial criterion. These slight variations in 1,2,4-TMB above and below the
residential criteria are likely to continue due to seasonal changes in groundwater
elevation which expose the source area groundwater to varying degrees of soil
contamination.

022/725523/117.DOC 3-10



SECTION 4
EXPOSURE ASSESSMENT

Wurtsmith AFB was officially closed on June 30, 1993. Based on the approved final
land reuse plan, Site OT45 has been set aside for potential commercial development
(convention center) (US Air Force, 1993). Surrounding land use is primarily
industrial. The site was formerly used as a storage and staging area for DRMO
operations, and is currently vacant except for intermittent remediation investigations
and efforts. Site OT45 is located about 200 feet upgradient from the nearest Base
property boundary, which borders US government and State of Michigan parcels that
are zoned forestry land, and are currently used as recreation areas/public facilities.
Additionally, there are some residences outside of the Base boundary near Van Etten
Lake, which is approximately 3,000 feet downgradient from the site.

Considering the land use plans for this site and the limited activities currently taking
place in the area, the site will continue to be maintained as an industrial area until
completion of any convention/tourist center. After completion of the convention/tourist
facilities, site activities are anticipated to be similar to the activities and exposure
assumptions for the commercial subcategory IV site described in Operational
Memorandum #14 (MDEQ, 1995b).

Based on these land use assumptions, onsite industrial workers and eventually
commercial subcategory IV workers and visitor populations are the only current or
likely future onsite human receptors. As there are no long-term plans for the use of
groundwater from the shallow affected aquifer, and as depth to groundwater at the site
is about 10 feet bgs, current onsite workers could reasonably be exposed only to
impacted surface soils and to air potentially affected by chemicals volatilizing from
subsurface media in the absence of any deep (10 feet bgs or more) excavation activities.
However, future workers could also include those involved in construction or other
intrusive maintenance activities. Therefore, future onsite workers could be exposed to
contaminants in surface and subsurface soils, air, and, conservatively, shallow
groundwater.

No exposure pathways to current offsite receptors are believed to be completed. In
light of the existence of off-Base potable water wells completed in the affected shallow
aquifer, future offsite human receptors could potentially be exposed to site contaminants
through ingestion or inhalation of, or dermal contact with, contaminants in groundwater
extracted for potable use. However, the nearest residential area using shallow
groundwater is over 3,000 feet from the site, and downgradient contaminant migration
from the site to date is less than 200 feet.

022/725523/117.D0C 4-1




Although numerous plant and wildlife species are known to occur on and near
Wurtsmith AFB, the absence of contaminant migration pathways in media to which
wildlife or plants could readily be exposed (e.g., surface water and shallow soils)
indicates that no ecological receptors are likely to be exposed to contaminants in site

- media under current or anticipated future land uses.

A more detailed exposure assessment, including a conceptual site model, and
chemical fate assessment is provided in the Draft Final Remedial Action Plan for the
Risk-Based Remediation of Site OT45 (Parsons ES 1996)
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SECTION 5
SUMMARY

Site OT45 has very little soil and groundwater contamination remaining. The lack
of soil contamination is evidenced by results from 14 soil samples collected in 1996
from the smear zone in the area around the tank pit source area. Soil concentrations of
chemicals of concern are below residential direct contact clean-up criteria. A listing of
maximum detected concentrations and residential direct contact clean-up criteria is
provided in Table 5.1. Note that none of the maximum soil concentrations exceeds any
clean-up criteria.

The lack of groundwater contamination is evidenced by the 1996 and June 1997
groundwater sampling in which no exceedances of residential health-based cleanup
criteria. were observed. The November 1997 sampling event indicates that MW-2
contains levels of 1,2,4-TMB slightly above residential cleanup criteria, but below
commercial / industrial criteria. Table 5.2 contains maximum detected concentrations
from the 1996 and 1997 sampling events and residential health-based clean-up criterion.
Note that the only exceedance is for one compound in one well. Analysis of all
available site groundwater data shows a decreasing trend in chemical concentrations
from initial sampling in 1992 until 1997.
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TABLE 5.1
COMPARISON OF SOIL RESULTS TO CLEAN-UP CRITERIA
NO FURTHER REMEDIAL ACTION PLANED DECISION DOCUMENT

SITE OT45, WURTSMITH AFB, MICHIGAN

Maximum 1996 Max. Conc.
Detected Residential Residential Exceeds
Concentrations Direct Leaching to Any
Analytes 1996 Contact Groundwater Criteria Units
Acenaphthene <420 7.60E+07 3.00E+05 {M} No pe/kg
Benzo(a)anthracene {Q} {DC} <420 14,000 {E} No ug/kg
Benzo(a)pyrene {Q} {DC} <420 1,400 {E} No ng/kg
Benzo(b)fluoranthene {Q}{DC} <420 14,000 {E} No pne/kg
Benzo(g,h,i)perylene <420 1.50E+06 {E} No nug/kg
Benzo(k)fluoranthene {Q} {DC} <420 1.40E+05 {E} No ng/kg
Chrysene {Q} {DC} <420 1.40E+06 {E} No ng/kg
Dibenzofuran <420 {ID} {ID} - png'kg
Ethylbenzene 0.6 >C, (3.80E+05) 1,500 No ug/kg
Fluoranthene <420 5.10E+07 3.00E+06 {M} No ng/kg
Fluorene <420 5.10E+07 3.90E+05 {M} No ne/kg
Indeno(1,2,3-cd)pyrene {Q}{DC} <420 14,000 {E} No ung/kg
2-Methylnaphthalene 110 1.50E+07 5,200 No ug/kg
Naphthalene 35 1.50E+07 17,000 {M} No ng/kg
Phenanthrene 21 1.50E+06 12,000 {M} No ug/kg
Pyrene 58 3.20E+07 1.80E+06 {M} No ne/kg
Toluene 0.9 >Cyy (6.20E+05) 16,000 No pg/kg
1,2,3-Trimethylbenzene 1.3 - - -- ng/kg
1,2,4-Trimethylbenzene 2.7 4.50E+05 600 No ng/kg
1,3,5-Trimethylbenzene 2.3 3.40E+05 460 No ng/kg
Total xylenes 2.3 >C,, (4.00E+05) 5,600 No png/kg

Source: MDNR, 1996.
C, = Soil saturation value.

{DC} = Chemical is a dermal carcinogen, since it causes skin cancer directly at the point of contact. Value is based on the
oral slope factor due to lack of dermal toxicity data.
{E} = Chemical, due to its physiochemical properties, is not expected to leach through soils to groundwater under most conditions.

{ID} = Inadequate data to develop RBSL.

{M} = A linear equilibrium soil/water partitioning equation (SWP) was substituted for the 20X groundwater value where the SWP

value was higher. The SWP predicts the contaminant release from soil into soil leachate by relating the concentration of

contaminants absorbed to soil organic carbon to the concentration in the soil water and air pore space. The method also accounts

for contaminant transport by applying a generic dilution attenuation factor (DAF) to represent the dilution in soil leachate

concentrations that result from contaminants mixing in an aquifer. The DAF is defined as the ratio of the soil leachate concentration
to the acceptable groundwater concentration. A DAF of 16 was agreed upon by technical staff within the DEQ. The equation can be
found in EPA's Soil Screening Guidance, published by the Office of Solid Waste and Emergency Response, Washington, D.C.,

EPA/540/R95/128 1996

{Q} = RBSLs for carcinogenic polynuclear aromatic hydrocarbons (PNAs) were calculated using "relative potential potencies"

(RPPs) to benzo(a)pyrene.
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TABLE 5.2

COMPARISON OF GROUNDWATER RESULTS TO CLEAN-UP CRITERIA

NO FURTHER REMEDIAL ACTION PLANNED DECISION DOCUMENT
SITE OT45, WURTSMITH AFB, MICHIGAN

Residential
Health-Based/ Industrial State 1997 Max. Conc.
Maximum Detected Concentration Aesthetic Drinking Commercial Drinking Exceeds
Water Health-Based Water Any

Analytes Jun-97 Nov-96 Nov-97 Criterion Criterion Standards ¥ Criteria Units
Acenaphthene NA NA NA 1,300 3,800 - No pg/L
Anthracene NA NA NA 7,300 21,000 - No pg/L
Benzene <0.5 <5 NA 5{C) 5 {C} 5 No ng/L
Ethylbenzene <0.5 7 4 74 {A} 74 {A) 700 No ng/L
Fluorene NA NA NA 880 2,500 - No pg/L-
2-Methylnaphthalene NA NA NA 260 750 - - pg/L
Naphthalene NA NA 98 260 750 - No pg/L
Phenanthrene NA NA NA 26 75 - No pg/L
1,2,3,4-Tetramethybenzene 7.4 NA NA - - -- - pg/L
Toluene <0.5 <5 NA 790 {A} 790 {A}) 1,000 No ng/l
1,2,3-Trimethylbenzene <0.5 1 NA - - --

1,2,4-Trimethylbenzene <0.5 1 41 30 86 -

1,3,5-Trimethylbenzene <0.5 6 4 23 65 -

Total xylenes <0.5 2 6 280 {A} 280 {A} 10,000 No pug/L

Source: MDNR, 1996.

¥ The state drinking water standard must be met onsite if groundwater is used as an onsite potable water source, and the

standard is more restrictive than the health-based or aesthetic criteria.
{A} = This identifies the aesthitic value which is more restrictive than the health based value.

{C} = State of Michigan Drinking Water Standard established pursuant to Section 5 of the Safe Drinking Water Act,
Public Act 399 of 1976 used as default.
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SECTION 6
DESCRIPTION OF THE NFRAP ALTERNATIVE

This section summarizes the recommendation for no further action at Site OT45.
6.1 RECOMMENDATION FOR CLOSURE

Based on the site investigation and evaluations, the potential threat to public health
or the environment at Site OT45 is negligible. Due to transient levels of 1,2,4-TMB in
MW-2 above residential cleanup criteria, but below commercial / industrial limits, it is
recommended that the site be closed under commercial / industrial criteria. Additional
sampling of monitoring wells is not proposed at this time and would only be required if
groundwater was ever needed for residential use.

The decision for no further remedial action planned (NFRAP) is protective of human
health and the environment, attains Federal and State requirements that are applicable
or relevant and appropriate, and is cost effective. Site OT45 will be removed from
further consideration in the Wurtsmith AFB IRP.
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APPENDIX A

BORING LOGS, WELL CONSTRUCTION DIAGRAMS, AND
WELL DEVELOPMENT DATA



L —

-
/

BOREHOLE LOG

RL

/24 CHK'D BY

batE_ S/,

’5 NAMZ AND LOCATION DALLING METHOO: {5 A BORNG NO,
N aeksuith AFS MUl -oT(S
T 4‘ S_ SHEET
I> S 002 Sﬂ/f{' SN ( oF {
DRELANG
START FrasH
WATER LEveL | 7, 5 T™E TIME
of - v - ]
Celloc 4t HS-HSP Lot TME /5054 oo H
w Tt - C"‘!’ mpuTer 0 DATE DATE DATE ‘\_
v A APy L~
P © ELEVATION CASING DEPTH %7/742 ¢é¢/44
! Bl RIG SURFACE CONDITIONS U
g LE BEARING
HAMMER TORQUE FT.-LBS o
P P CORES slulo TEST nesuu;s %
w o o
E IR 3 SOL DESCRPTION 3 ROCK elz §§, N | 5y g
g;g H ggk‘-_‘ 19 oR 2 STRUCTURE £l g gg FEET @ Z
.8 1 Ez8 2 i<Culg |8 ROCK LITHOLOGY S : 2|6z s 5| =
. so—- gloc o @ [3] a [ .,o. oo o«
l z ol P & w [a)
. O~ SAND £-m ak br- -
: /'2 S'ﬂ“,af““j?~ 6y\n :
¥ " =
:I P SANMP, S, tan 1 4
AR sm Fe stacr, poist 6] LA fors
r | 3|57
; 33 7,5 £.9r Ml brn Fe skain N b oo
“Io =R —~ I/,; “S,‘I'('-/ ('(d'y @ 7.8 ) olr-/cz/ ?")‘ : Y /O szﬁ/ﬂ L
- I~ W1 - o
- 12 QE
: I %5 =
E 1@ ,29// 163 iz |ro Tut |tob
. : - =" - I Y o
B DTS =
: - .
. = o
."I - o
-— w
R — O
- : ©
: -
: Figure A.1
l Geologic Boring Log
A-8



DRILLING CONTR

E.:'mws AND LOCATION DRILLING METHOD: H S A BORING NO.
(Nurdsuith AFE MUZ.0T4 S
) “SHEERSD
i TLUs = |
SAMPUNG METHOO: - 3 |- £ 5 05y 1n ( o
DALLING
STARY FWRSH
l waTER LEVEL | 9.5 TM; TwaE
73 5.
T™E
Cmnrls B7ex  PUA OATE DATE J?owrs C
3—l 2-%uz ""”:EZ;_EVA,,ON CASING DEPTH %7/74- 7é%¢\)
> LRIG SURFACE CONDITIONS
~ Wz BEARING
's._»t\.s HAMMER TORQUE FT.-L8S
- CORES £ TEST RESULTS
: o e I o|¥ |8 oertn | &
g 4§§ N ele SOL DESCRPTION 3 ROCK g 11 Y 2¢
:. g;g Q ggg é e oR g STRUCTURE g1 g ';’,_‘, <o
SR z¥ w < ROCK UTHOLOGY : 2| oz b3 33
LI’ §OE§g§§ © §E;° 2 g go
: S«m’, Clé. brn o
: Sar/ cravy ~o" .
_—I Snro’,‘fd', M- -9r pmu M—:is"' _)-_—'_
S EX SAN {90, {9 ot &' - L
: l %7 ‘43| P
- 6=
,—l 5% SAA. md - - wet@ V.5 $ [l [(€ra
"2, ~ ! C’ay layer at 7.4 ru ook pue N
ol | o= zh
. = 0 /3 {,@
- ' 12: #}m»
R ¥ e . -
S e, $AA mec g Catding, g 14 |3 |15 ppom
: I )e ST R A =41
-_ ~— o— —tT
: TO=6 -
I E 7
) 3 o)
I E :
: - w
_— (&}
. (O]
3 (o]
I =
Figure A.1
- Geologic Boring Log
A-8

RL

oate 7/29/ 7% cup oy



BOREHOLE LOG

':Imm- AND LOCATION DALLING METHOO:  HS A . BOAING NO.
)ur-{’sml’{'}" AFg L‘/é UI—ZI§‘
SHEET
0TG4S
I K SAMPUING METHOO: 'S/’/i'(' Spcon oF
DRLLNG
I STARTY Frrass
waTER LEVEL | 9,5 “2":‘ TE
) g 129¢ (315
‘NOI 8‘”‘3 Lo~ . . p DATE DATE
5 ELEVATION CASING DEPTH 3 9o 4| ool o0
> LAaG SURFACE CONDTIONS
N BEARING
s HAMMER TORQUE . FT.-LBS
CORES s TEST RESULTS
28 T ol &5 oEPTH | &
’ “‘§;* RERAER SO DESCRPTION 3 ROCK g = | Q& N .eo
P B8 2|9k 8 |8 o : sTRUeTRE A 3
o g%E é p g w & ROCK UTHOLOGY © g Z‘; gg g o 23.
:j G Rl ER : £ £
: Sand, m-L o +y 61" olk brn -
: - 2 ‘ orave~broa ~
1 =
:- T SAND, Form ~avavge *—‘f'nn, rmaycs t 6-_—: e
:I Mg‘%_ 4-5 paet o r 3| ¢|¢6 P~
- 5-06 L gr -
C b (s‘—.: 1
b o mestern | e it 25’ || P
- 7 =0 1 aQrbedde £SAVD s 5l cleye, ST - | & o
:_I P Fe St no ecdon & Yo |——d— °re
- SAUO/ m~¢C 9 . +a“ we ~ nwe 00(6’/‘ — l(}. P28 5¢P1
. ' K - 13 /s |12
: — ) , o“ . 15 / = S .
T e P 5/4),4. ,/’ g ,. aver 1G—
: . ’452 e /Y : p
—l T 'S (6
Figure A.1
: I Geologic Boring Log

T T

DRILLING CONTR

RL

- e o 4 o i ¢ = 8 > -

JFH

bAtE Z/29/9% ok by

LOGGED 8Y



BOREHOLE LOG

NAMZ AND LOCATION DALLING METHOD: BOAING NO.

Jarksuith AFB HSB 376 1D MW 7

chan 22 & LY SHEET

Qe - [ [ o/

0'? 5' core bayred

CT

DRILLING CONTR

I g_ D"\ Spl‘.‘b YW" START Fense
water LeveL | 7.0 e TIE
T™E el {u
L . , DATE DATE DATE
S , ELEVATION CASING DEPTH Y23 9/0%
S LRo HCER. Spic MAxX SURFACE CONDMIONS
:t:i[ BEARING .
s HAMMER TORQUE . FT.-LBS
s CORES slol. TEST RESULTS
« AR > | 82 il
'4§;, 5[5 Wi SOL DESCRPTION g ROCK g r|oz Y
B 1855 2ok |2 oR 2 STRUCTURE £l 2|88 hx
¥ 4 %gg Z2|<Culd | ROCK LITHOLOGY s : g < 8z 3 >
1 ] £l o] & o fa° & 2
zZ Of 8 P & "
2] ™
- Grravel pacemend p= .
; SANO, |- Fam - =N S
_I Of"7( “ora lan- —: i
- ,ngr,Mt.S’f‘ —
-_  (2~i7.] i
l $44 5" [yeb- - e
: rp Coler )~ I/}”s"l‘,’ :
1 s E
- -
- —— SAND S~ Hiw ‘ =
: _ ~— / V(7)
- ulsa slcleyey st (o wss wt Ar_;l(d g9 —] &0 ' g’*‘
- — o
-|°/Z ~ e stace g cohar — 44—
D3, N I (T T SR IR =
: 3 M eden =N
..Il___,__ —
- u . =
:_l ‘13- . Sv‘q/‘}‘/ 'I-'\(' V, 9" b'?—Q ‘mc }5( ’-1,8,9] :
- (e Coorse-d. @ 7! —
...... ] =
: l =
I E
: ——
_+
: N .
: Figure A.1
: Geologic Boring Log
~ltvl - - ”
* A-8

RL

JFH

omef/_i 7/ 94 chkp by

LOGGED BY




s.i NAME AND LOCATION DALLING METHOO: H S pay BORING NO.
( Jurtsmith AFE HUS-oT4 s
' SHGTT (
IjT-LPj SAMPLING METHOO: Sp/-"(_ SPoon oF
DALILANG
START Frasi
l WATERLEVEL | @ & TMmE TwmE
T™E 19 5<
DATE ,/DATE DATE E
:y_lw ELEVATION CASING DEPTH Dosloq | Fasleg
D L RIG SURFACE CONDITIONS U
~ mmE BEARNG
s HAMMER TORQUE FT.-LBS @
-. e CORES 8wl TEST RESWLTS %
LH iwé N o> &) e9 DEPTH z o
:l dg;; . Lg Wi SOL DESCRPTION 4 ROCK g z| oz el | o
= BT gg‘:’ 2|8 OR 2 STRUCTURE ARAED 8| =
i %g‘é' AN AL ROCK LITHOLOGY S : £l 2|z 1] . | 53| 2
e IR elF el F g5
: o' Graval ]
. SAND -C-wg - ovavse~bra —
-1 2=
~ G —
. ' Q- th’&,-ﬁ-ﬂ 7"‘ ) :
_ /. 2 0"4")1" “an/ r( 6: - laf/“_‘
- .25 stuir, poisTt = S| R iy
: l - o«
-— —— S :
: B 54 R ) —_ — lul
 al & 7' Fe stain wat e 7- 2.5 315 |0 e
- 7< S'A’Je(( ~ st brr ~ oravp bwm e —
| [5 SAA md bran Ao ou - )
; 4z (' m~C5r or = G | |7ppln
- ' I"S;/'f‘(é’ ~1/! ;4-: !
— H
Ll SANO {-ui g = ]
X4 mel bra ek ' = 3 lr¢e 1Vp o o
| 27 ro odur D=15 = > "]
- I : >-l
- D
- I = X
- E o
) = KN
3 RS
- Ny
' . = ] &
- 5 Q|
- l S o W
— (] 1T}
8 =
" I S 3
) _ Figure A.1
. Geologic Boring Log




;—.-lNAME AND LOCATION DALLING METHOO: £ § A BORING NO.
Jurbsmith AFE MwgoTy s
SHEET
b T 4 g S LING METHOO: Sﬁ/(’f Spo—uw l o (
DRLLING
l START Frass
1 - . WATER LEVEL | 9,5 TIME TwaE
cod b“‘;}’ Secy - OF70 1olco
DATE DATE DATE
Z:L _ ELEVATION CASING DEPTH ¢/)?A,’¢J @V/cﬂ
3 LRIG SURFACE CONDITIONS U
SERE BEARING
Mil.[ HAMMER TORQUE FT.-L8S ot
. - CORES s TEST RESULTS %
“ 255 T & | og oertn | & | O
':'I dgg . Lg Wl SOL DESCRIPTION 3 AOCK g o T4 S % | o
£ g;g g g.é_g é g oA g STRUCTURE g 2|3 g‘@' .?-_:
z AR ROCK UTHOLOGY © ' <193 2| o | 3| 2
P LlEsls Pl (L ]E| &
LY Cocvel Paveoreny =]
SANO arq.»fa~b,-.-. N‘—f )™ pag i3 =
—l SAND tan o 2
- l 1] _E
) -'Q-Fi. SANO ‘(~M Qf,l..{' 0’49L-br»I/M‘§J G : N %.
I = I I I A
W S0 , =
. . ) - : - 2
36 ~ / ,(I‘v’, @ - 91‘) M a:éf ‘7 e — 5» IO L}Pp‘
e we dviib! 4.3 { o=
S Ave {-c G, "Fa-; IEYS re eolen = )
3 o |12 Pre-
’ '\— 12 =1
-
6/1~ S',[))O ~‘~6"\ ?.p . 'a-——:— , -
l i}y K0='S E A VAN
1 E T
i = b
= >
. o
| l = -
— w
— O
(@]
. (@)
I =
) Figure A.1
I Geologic Boring Log
l A-8

DATE__///) /74 i by



BOREHOLE LOG

lNAMg AND LOCATION DALLING METHOD: Mo\ o) S .]:LW\ BOANG NO.
Ay cov Muitozg Q)
J SHEET

l \0\)«\3 RRC A

SAMPUING METHOOD: r)b ".\V\LC,\\

Lo 7

Q—"‘"\"\" S‘O\V‘( S Pon
\ > A N STARY FrasH
I WATER LEVEL S ¥ =T Tese
OATE DATE OATE t’
lu ELEVATION CASNG DEPTH : {O-3-¢
\ < U
R A oy Do\ Mo % SURFACE CONDTION,
E BEARNG
F HAMMER TORQUE FT.-{BS E
[ P
-1 TEST RESIALTS
I~ CORES £ Y Q1w [ s (@]
ﬁuﬁ- Wl - l)ln- 8(23 DEPTH - O
d§§ Hele R’ S0L DESCRPTION 2 ROCK - | 8& Lo 2| o
g © < w
I a<0 |2 ggg 3 g oR %’ STRUCTURE c 2| g 38| =
2w Z w! D | & AOCK UTHOLOGY % : 2|93 b3 35| =
o .« o o
o0~ zle o « o - o o &0 ol
o zZ o= ] g w Q
L

{upna

<&

b)

\{C.\\uud\\ ~

SQ‘I\A Q\V\e.. - J& ‘5
N Wy Rale By
M ‘O/Q-‘\fd..

Med OVewnlcel

cup \URQ 13

-

wol A
D chuwonw \OX 5/‘—\'

o)

:THIITiIH

[\

- N -
I

—
-

vl

~
~—

it

Figure A.1
Geologic Boring Log

Logeep By N. Marcejl, -

onte_/0/3/7

RL

- ———

4 CHK'D BY



BOREHOLE LOG

INAME AND LOCA . ON DRILLING METHOOD: BORANG NO.
a\Mlow L4 e M Q\Lﬁﬂ n Muloia O\
. S SHEET
l\ﬂw‘wsm*\\ SAMPLUNG METOD: 5 i v Sl 7 o B
hoved g QALY § DALLNG
- START Fras
l WATER LEVEL Tme Tomg
T™E
OATE DATE DATE
l ELEVATION CASNG DEPTH
. ARG SURFACE CONOITIONS
£ BEARNG ]
l\.s HAMMER TORQUE FT.-LBS i
- CORES F . TEST RESWATS
ui > w o o t
a N Bz SOL DESCRPTION g ROCK g z |6z oeH 5.
2102 gy I ) o | 5% FEET zJ
gg&' g |<Cw % < ROCK UTHOLOGY (4 ' g < |93 2l g |32
9~ 12 ls O [3) o o - o
I @ z 0| P & w
l \—]
(5]
| =l
7 ' E
I h} 3 [ 166]28] Sawe. o< €=
)8 R0 ouve__ -
23 b
l'?E
an —
& Vo0 ke =
13 A PO Sl Medcdads e 3 gu
G vace Q\<\vL.. vefo o\ -
30 W e~ Q o\ D g . -
0 O \Nvw, b W Qtuu ,\\o\)\‘\g/,_' ZL,—
“y e ny e =
‘ o
. E
) 3
=
Figure A.1
Geologic Boring Log

DRILLING CONTR

LOGGED BY

RL

CHK'D BY

DA1TE

-———— et e mne




BOREHOLE LOG

INAME AND LOCATION

DALING METHOO: \\

akg_u A Nke o

BOARING NO.

C\ut{.o Mui1oia n
. SHEET
Woeds oA\ . .
I O — smmumoo.z_‘“b\\sk?h*_,. ?)OF’Z,
\ — NS Sonoan OALLNG
\ START Frask
I WATER LEVEL yeme TmE
TWE 1/;5%
DATE DATE DOATE
ELEVATION CASING DEPTH [0S 9y
RIG SURFACE CONDITIONS
E BEARNG
HAMMER TOROUE FT.-LBS
Jas CORES =4 I - TEST RESWLTS
> a [o]e] PTI >
el | g 8z SOL DESCAPTION 8 ROCK g = | 23 D;-ET " =
I 328 | ¢ gég g 8 OR 2 STRUCTURE £l 2 25 <4
2ze |z [Cu|g |8 ROCK LITHOLOGY s ' <93 z 33
0= | = c o« Q o o .c. O
[ o o©
I ZzZ O ¥ 3 & w
5
77—
2 gA =
1Y , }0 ® @\Q_ LoVveK D N
\ 7 h —h —
7\ —]
52
3 —
1 -4
. 155'3
i
'I Figure A.1
Geologic Bonng Log

DRILLING CONTR

LOGGED BY

RL

CHK'D BY

DATE

-————— e



BOREHOLE LOG

INAME AND LOCATION DARLLING METHOD: u_ﬁ “ o a? SL(JVY'\ BORING NO.
—Q.\_\_%_Q_:(‘ _ M UQGLO 9]
SHEET
l _\ SAWLNGMETHOO‘.Q‘_\“L\“ SD‘(F‘ Lr OFZ
W we ks &AW Co oo ‘ DALLING
@) \ — Lt g - START Fra S
I WATER LEVEL e Twmag
™E 1 <o
DATE DATE DATE
IL ELEVATION CASNG DEPTH : 10-545+
aiG SURFACE CONDITIONS
£ BEARING
HAMMER TORQUE FT.-LBS
co cores {4 8wl TEST RESWLTS
= ¥
igg Bl ] sotoescarmon 2 ROCK g > §§ D;:é:“ £
laza 835553\ oR g STRUCTURE AR D 34
gz2 |z |Culg 8 ROCK LITHOLOGY 5 ' <82 3 33
2T |1zls 8|& ol a° o g o
2 91 ¥ “ & w
I e
E - | -
\2 g / 1¢ X3 Samdl Q\v\o_-so\e‘_&_ 35—
'l L Ligwt \3*.\\0'*)\3\\ 8 cowra WA =
20 0 XRe/q DQ,,,\&L ol
o T——
3
#2—
/o
—
-
. %Z::
| =
3
Figure A.1

Geologic Boring Log

A-8

DRILLING CONTR

LOGGED BY

RL

DATE

CHK'D BY




BOREHOLE LOG

'NAME AND LOCATION ORALLING METHOO: \‘\o\\nu.) S x ¢ v B80ANG NO.
o Mivova D
SHEET
I wu‘\__3m \&\\ S :l—\ \\_\(\ 6 OF Z
O s Se\\k S ¢ oo OALLNG
\ > N =~ START Frase
I ‘ ) WATER LEVEL T"“.‘E Tove
T™™E NNy o
DATE DATE DATE
ELEVATION CASING DEPTH : [0~ S5
RIG SURFACE CONODITIONS
E BEARING .
lu HAMMER TORQUE . FT.-LBS B
-
- CORES al . TEST RESWLTS
zix W el > A & .8-2 DEPTH z
sl 1 Ele || souoescarmon g RocK z oz i 5
Iaségg&%} oA 2 STRUCTURE £12|%3 58
gz¢ | 2 |<Cu]S |8 ROCK LITHOLOGY ° ' <193 21 e |33
2| 2ls 8l= °|= 2 - <o
® 2 0|3 “ w &
| o = ,
13 ‘ s o %CL*\&QU\Q—-O'\G_G\ w e+ -
1371 (e =
| S ws b G e
1 : G
o]

- SN SN I N N O .

3 Saade el
\~ 2 3/4legem |bo|Hov~

1< Q\‘(\e_ No o e C’O\tc.x_ue.\\-k)t:&v
‘ L\ﬁ\\"k‘ e \\Lohw Je Brewdn

IZ‘ . \Qg{@\%/“f 12.“5@,

. o ) ~ [
\0 LL‘ﬁHI llIﬂll]ﬁl”ﬂlllﬁllﬁqlllhlll“lll

i on nevt
Figure A1 ¢ _

Geologic Boring Log

DRILLING CONTR

LOGGED BY

RL

CHK'D by

DATE

-— et s



BOREHOLE LOG
Iuwa AND LOCATION DALLING METHOO: . BORING NO.
MWSo v
I SHEET
. SAMPLING METHOD: L
w Ny hs o A ' a oaf:nucé
O T _\_\(g— START Freass
. WATER LEVEL Tamg Tmmg
TWE '
DATE DATE DATE
l ELEVATION CASING DEPTH
. RIG SURFACE CONDITIONS
BEARNG
Fwen TOROUE ) FT.-18S o
'-
Joo cores ) Slel. TEST RESULTS | &
'4§S NolER 50U DESCRPTION ROCK g > | 82 e = | ©
1S LEER : I NEIRE
£‘§§ e gEE 3|8 oR g STRUCTURE <l g gf, al Z
o3e é h g wia ROCK UTHOLOGY > g 3 oz 2 o | 55 =
@ zZ O] -+ @ ° & " %U %
~N
i _ Urerg- sk 7 G PEvTT —
¢ % \ g (VR N ol SQeen b 0\'@*0\ R —-\&m\\es =
I ;jé Clawy NLEFY NS - ) Q’\E
‘\L\N\k\r\&ev «§ S‘?\oo‘\Su'f'\év/ 7:;___
N TP NN —
5 .Scu«cf\ & WMo 'K WMthas «bs_-—: N
A S \\'¥ a o . -1
Q:a, q { lod 0 93 ‘(\:(?‘\CL‘ ;:»“‘ - L\c.\ﬁ wie = 3
1 SO Sacvone o s ae o = jant
L& \BQ-‘(“—:)%\ g\ /De,vxge G‘E.
Ll'{; Sawe as abobe —
of 1o l '|°<_) 0,0 —
s =
el |
6723
| - = i
\?) h el © ¢Q~ ~ % S\\*‘ ég'r: ;
\o boflecf3  C\ ‘ — 2
1o |\ . Ly oM gl R] s gee = =
tB Do et nddes| sofedl woe e = &
Nawd 7, ’
EO0R . =
= 5
e o !
= § ‘.EI
S B
Figure A.1
. Geologic Boring Log

A-8




;:l NAME AND LOCATION DARLLING METHOD: “ o\ Sl . BORING NO.
\A)w%k&*\\&\\ A”\%‘? \'s Qgglo-mg_
OT NS -
AMPLING METHOO: ) _ W S led ) oF 7
W0\ -0OTAS BN
/\N S f!! RN ORLLANG
STARY rasx
l water tever | q QL Toe TouE
™E Vit tLiss ¥
DATE ‘0~3‘q‘( DATE DATE )__—
2_AlN ELEVATION CASING DEPTH | 5+ (| -5 9 N
5 IR Ko\ oo G\ Mas SURFACE CONDMONS | o e €, .,, |
ad E 0 BEARING 0
sA HAMMER TORQUE FT.-LBS c
- ron >
CORES = TEST RESULTS
i | e ol ¥ 6 oeen 1 Z ] O
_t:l d§§ i ElE | SOt DESCRPTION g ROCK g r|ez iy 25| ©
S 3381 2ouk] 3 o or g STRUCTURE AFAED g6l Z
£ %%E AN RL: ROCK LITHOLOGY s ' 12|93 2| o (3322
4 1EENEEHE H R AR AR
NI | :
¢ Su.\a&—Q\'i\b a\‘ko -
.-. g \ Uing la O_ 00"‘"3 Qo-\-e.. &‘(‘c\d'(\' \O‘Q LCN 7/3 —]
e =
) 4 =
N = P
E 3
d l s ] 1
' f L] 9 S el foda =
\ - N — .
I [l b‘w ~y Lqu,\\cg.».J\Q\\ Y ol w \OQQ\Q/‘{‘ = b
‘. ' - _J .
= >
3 ©
N | = =
3 g
: l o
. -
Figure A.1
Geologic Boring Log

A-8

RL

DATE_[§= 39N __cHkpBY



Eimws AND LOCATION DALLING METHOD: \Ao\\u. ‘A‘ 3 L{ - BORING NO.
W » Vsl AT R Pruece Muoiogorse
l O T~-%g SAMPLNG METHOD: 7\~ | _ T or 5
Mwolo - otss SeMSpanw e
{1
water tever | Q0L T™ME Tie
T™E 15 1S \—\
DATE \0- 2> DATE DATE b
b} . ELEVATION CASING DEPTH lo- 2- 4« \J
2 A6 N \eove o\ MNay SURFACE CONDMONSL ¢ ye \ Wi ue o
¢ BEARNG  (

-:i\_z HAMMER TORQUE FT.-8S «
= =
= ESWLT

R [ Lo ol !5 | Moeeme T2 O

<[ Gl N Q ¢ | Nl  sowoescremon 3 ROCK g ra o4 LY Wl o

=W | 538 | 9 louk| 2 oY on g sTRUCTURE £l2|ss 4| =2

: 2w Z LCulg |8 ROCK LITHOLOGY > : § 2|06z p 3| =2

g 90*— Zla g < (4] F-fo o 2 el (o

‘l @ RIS P £ t o

.‘l 1 -

Bl ‘ =

- W oD Sawd. Medo \'QL,\- -

PRCIES =

. Z,Z) 9 ‘\3 \:{Q_\\ow\i\’\ !%\“Ow‘(\ =

) Lok ™ S/yf - =

) I\ -

-1' A \ . %L“\S\ ("\QJ\- Ao gl s e =

SN I 1) O I IRt 's =

| 1% A I e\l dh Byowsn \OW SA —

B 30) | = ;

: = ‘\\_4\

f l GO % - o

- 3

- l — Y

- : _i

j l = 3

- . e <

- >

p F)

u l ] o
- w

— [&]

O

O

g I -

' Figure A.1

) GeologicBoringLog

A-8

RL

CHK'DBY . '

DATE[ 0.2 —q X



BOREHOLE LOG

5iTNAME AND LOCATION DARILLING METHOO: HI A BORING NO.
45 M 1 0T
— SHEET
~ ¢ ,'—
\‘I"L tsmith ’4 g SAMPLING METHOO. — S, [ € 52, 5m { o (
OARLLNG
START FrasH
c.l.‘,-l» BTex, PVA, ToC wATER LEVEL | TE e
TWE
c g g racd cendt oF MU A DATE DATE DATE
)‘AlA , ELEVATION CASING DEPTH tofu( 94 Ia/&/qa

SURFACE CONDITIONS

BEARNNG
HAMMER TORQUE

CT T

FT.-LBS «
. . CORES alol. TESTRESUTS | &
. < — >
7:’ Gl e z SOL DESCAPTION 3 ROCK g 2 §: ir S - g
£ gég 2 out| 3 g oR 2 STRUCTURE AR g“, FEeT Wl Z
z og&’ <o | ROCK UTHOLOGY S : % |ozZ b3 3z =
¢ a0 |T|g o|%- o | a° o | 8 |g0| €
I z O s 5 z w o
S}ﬁ"/(),“c‘ﬁ‘?f 4t ben P =
. =
l§T SAVD, y£ £ tsicT o"my—/w-,w.-‘s“ —
- 5 S-g o S 7 2 L
335 Por .
= - £
) 2 56”0 -; “Mor ogravy ~+taa , y.avist =
_ 2_?“2’ , ?T-L.:S('om . 3| & |r0 {24
I f.f; an~/ (ST wol brr, t2l, st —
%y SANe, C.c o, I brn, et / T | |2 |S/ K2re#
S Wl drillf G = !
JGG S}QA s sS2 : i
> — 2”4 ECH T
¥ TO=/S = b a
— ' !
5 ® f
/ p= o T
pan - % .,D )
l — 1. ] =
- T [&]
3 Rl
l - B\
— N
- >
= 5
I — o
— [} w
8 =
I S B
| Figure A.1
Geologic Boring Log .
L‘)Obe b{aik g—P"?M A-8




BOREHOLE LOG

s.' NAME AND LOCATION DRILLING METHOO: HS A . BORNG NO.
Vwi-oThs
Wi-oTds - il
SAMPUING METHOD:  §, [ -+
—_ ) pl T Dpocwm OF
Jartsuith A"’g oALLING
START Prase
l waTeR LteveL | 9.5 TmE Tmg
T™E 7410
DATE DATE DATE
alN ELEVATION CASING DEPTH ?/,&/Qé 7/}8/94
5 LAG SURFACE CONDITIONS
sy BEARNG
ii HAMMER TORQUE ) FT.-18S
CORES = TEST RESULTS
= | 25 TR ol &5 DEPTH z
‘ dgg; Y ele SOt DESCAPTION 3 ROCK g =z LY Z¢
253 | 2 |25t 2 | g oA g STRUCTURE AFRRS b
AL ROCK LUTHOLOGY @ ' g < |08 2| o |3F
l’ 8 |%|9 8« °1® e |~ |8
(] . 0
: SQMD, S-m g # b 1 —=|PTD
X wppee G olle brm Hhan 313 = |-
1 -Lau/-aray-s,g,v“aﬁ4 l-_—'_‘
j e ng ¢Jor : =
iy o= 13 | < 'S
‘ = por
: b—]
B — Cono, md ge, 14brn -
— Gy 1 - — . —
: ba_ v 905 dhen giray ) $— | 72.51¢9-5 30
: dieset glor, P 'ﬁ'p o wi plr.'lb.', ?_;‘ = eor
- . set awm, Kd -
- 9.7 ther ST lover —
. 2 f:( S '{'a NN l.).:
:l ) [same, 1t b =N Y
- pa—— 1
Mmgr, trVC: ]
;, l oLL-d [ad :
__ =
; l Figure A.1
. ) Geologic Boring Log

pAILLING contR € T=L

LOGGED BY <] 44

bATE Z2OF/P4 ciken by

RL



BOREHOLE LOG

T

o
—
z
(@]
[&]
O
e
-t
=4
o
(o)

-

o

|

|

!

>

foo]

D

N

O

\f)\“h

[\

1

>-°'“[

a O

o X!

w i

O w

8 =

S B

's'-l NAMZ AND LOCATION OALLING METHOO:  H S A BOANG NO.
tIurtsmith peR MPH-OT ¢S
SHEET
'O TQS_ LI TE I [ o (
DRLLING
STAAT Frease
I WATER LEVEL TME Twag
T™E 1.0
DATE DATE DATE
D_Alm ELEVATION CASING DEPTH q/)é'/ﬂk (’()X [ 44
57 L RIG SURFACE CONDITIONS
AP LE BEARING
(3 HAMMER TORQUE FT.-L8S
. - CORES = TEST RESWLTS
u 235& TR ol oo DEPTH z
e d§;‘ A wle SOL DESCRPTION g RocK g o =4 'Y =
W358 2 ok 5 | o g sTRuCTURE £|9|g8| ——o 38
z %:6’3.;’_ g |<Cu § « ROCK UTHOLOGY s ' g 2|92 3 s | 3%
] .
g 2 2 (z) 8 z 2 o ] E - ‘EU
: l SAwC, LT brr, £on.
: Ma & )4
.—I 2
c 1__3—_ SAA  Ssema Ce Skaa .
1 ‘s =l
- [
Z l T sAaa. st ”“"”,-S-mgr g
— a —
: Y L 758 - arop, ocyr L v
| ¢ 3 ror odur UL Srilld F-a. = ] s
- _22 Sarp, M-gv, grey (o—1
1 a- fual okr Yy silF = .
' @ <yt ‘ =
- /v YL-5r@ iz 12—
23 S‘qwr £~ ve, +r.f9,-.,-“( =
?7 £t 0&4", (t bra &3,-:, —
" SALD , p-ve, (b -
“a RN =
) l 7? S A (o—
3 -
_ e | =
I L\‘q SAA l/a‘.r‘,l{* layer —E
e IRC @ ~1q D= 2o -
l e
3 Figure A.1
. Geologic Boring Log
A-8




BOREHOLE LOG

§:I NAMZ AND LOCATION OALLING METHOO: (] § A BORNG NO.
Uur—L’SMf‘NLL‘ AFK Gl Tn MPB-oT
SHEET
I 0T4{s SAMPLNG METHOD: C 5 | oF (
v ORLLNG
STA_RT Fas e
l WATER LEVEL | 2.5 Tme TwE
T™E 1400 1510
DATE DATE DATE
gl,m ELEVATION CASING DEPTH 7/96494 Yo 96
5TTL RIG SURFACE CONDITIONS
o ulE BEARNG
54 HAMMER TORQUE FT.-LB8S
CORES £ TEST RESULTS
: 255 T~ ol & 5o DEPTH z
‘ W N & SOL DESCRPTION - Rocx g rloz ~ =
2l sl Olw g p ‘L-(z FEET 58
i g,;gg Z gag 3 g oR g STRUCTURE E12]36 <o
: ze | g[8 | ROCK UITHOLOGY S ' g <193 P s | 32
g 0= 1g2ls &l 2l9|® s - rated
l ° Z o © w 8
: SAWO 0k b ra , oy 5+ Sict wwne -1
- SAWVO £ m, ov.:')o-éh\ j
_ Mo b . 2_—-
- l SAMD , S, |+ Crargs « bre, ezt ng oo =
E_ X 2&(0 SAWO £ 14 ovavge. bre, masl , Ag oo r 4 - »
E =
;I 55— g"}“-’O/ {-m, omavie-dora PRy wet ot F.5 & =
: S wl gder §5.59.5° . — — ~ lg ~|8pon
. S wie Dralod ~ 7-5 = [77 7
'.I ]f S AWD, (-1, g roy wet  foel oo "UE v
. (05 ~ st oy lovel oo l.ge = |'d |12
- b 12 = B
."l : rlL-E
: $AB .~ bra.grry -«(U-G(Uoqu -]
~ REPS 116-16-% coavse o r - -
- ¢ : v ib—d 'y {7
- 101 6.7~ iy, =
-l 7, Sfu/«ﬂ M- ‘(’C, Loa Joet glor 13
_ ‘e v grave 3 & |oo
_" s lq TD :- :— I P
l Figure A.1
Geologic Boring Log
A-8

QTT

DRILLING CONTR

L FH

LOGGED BY

RL

.
i

CHK'D BY

pATE_T/08 /7



T ]

} . :
LCCATION HAP ENGINEERING-SCIENCE, INC. WELL LOG jPact ! oF %
AES ! P |
[ r‘{s mcth AT WELL LOCATION ¢} T —\% < %
OT4US nuMBERM W ove O —
{ DATE |y~ S - Q1A WEATHER g 1 pon 00 F
DRILLED 3 :
LOCREOM veelle fey C 1T |
DRILLING SAMPLING . W Selot
METHOD W oWow Skevn E\“uf' < METHOD L -—‘\w e ("m:ﬁ}i\
0 giél\én— !SEAL G (‘0\,\.&%/5)3\/\'\«11\%@
o BOWI— 1o o ymeen VOne W | pug L /f
CASING TYPE Ss \::d‘{’i\“e_ we NG c9 UIAMETER 1~\:L\LENQTH Lo/g? %%AL 12 , !
£ o — !
SCREEN TYPE s\ pue MooV e St 10-5la X DIAMETER = o\ LENCTH (0 £ preTH 7O |
x| bow WELL !
Z |1Z59 E |23 24 (COLOR, SOIL, TYFE, SORTING, ‘ 28 |
I (828 & |22 163LS . MOISTURE, PLASTICITY) | B€ |
NnZ 0>~ O e |02 l 'JP -
o] _Oﬁ“uﬂ_u x
1 [-1 . 1 |
2= :..2
] | /
— -3
47 *
B [ N -
5 ,_ e . 7
5] | | e T
" 7
8— -8
] N )~
¥ 2
10— 10 |
11': :—11
12— 12
13— i3
147 :‘14
157 :-15
16— 16
17': :—17
18— s R
1e— s E=NN1
20— - 2° = {
N S = A )
] N 4 — g
e Sl =R
23— :—23 F Yo
- 24 — !
24— | - = |
257 25 1
gt lCA!L: | aUN 371
S PDATE = _0




LOCATION MAP

ENGINEERING-SCIENCE, INC. WELL LOG [ract 2 oS}

G ol

sy
SChee

WELL |
NUMBERM ()3 Loy 30 LOCATION (y TN =
o]
DATE {WEATHER F J
léeGGED DRILLED I
ORILLING SAMPLING
METHOD IMETHOD
GRAVEL
0 PACK SEAL _—
CASING TYPE DIAMETER LENGTH Yy
SCREEN TYPE sLoT DIAMETER LENATH Ec.:);_,él;,
> 1
o & | w WELL
5 ZEL = |SFE Lu LITHOLOGY /REMARKS SE COMPLETIGN
e I32F FE 158 EzaY (COLOR, SOIL, TYPE, SORTING, Io S
A ERE LAY MOISTURE, PLASTICITY) 5§ = o
25— ——— 25I |
26 — tzsi I
27 — 27| |
i 271 |
28 — " e |
29 — " 29
30— 30
31— 31
32— 32
33— — 33
34— —34
] e. &
35— l_-ss
36— —35
37— |37
38 — 38
39— —39
40 — 40
41— ) 41
42 ,Eu
43— 3
] - — ~°
45— I:-z.s —
467 —d =
“77] S =
48—: 48 —
437 LI —
L] SATC AUK 37"
UPDATE € 0




2,
ENGINEERING-SCIENCE, INC. WELL LOG a0t 2 °F§,!

WELL — |
NUMBER MUN O L e 0 LOCATION (N T-4 & :
I DATE [WEATHER °F l
LOGGED |DRILCED |
8y BY
DRILLING SAMPLING
METHOD IMETHOD
@ GRAVEL _
PACK SEaL .
I CASING TYPE DIAMETER LENGTH HoLE
SCREEN TYPE  ___ sLoT DIAMETER LENATH Eg,_ATh
>~ 1 )
[
woZe | o (uUYE LITHOLOGY /REMARKS s2 | comelL
& 593 E (35 E=z29 (COLOR, SOIL, TYPE, SORTING, Io '
g&_f = & H | sz EEwes HCISTURE, PLASTICITY) 5& T o
25 — S S LG O™
I ] AAATL 2> I 9
26 576
27 —| 27| Trysen
- - H 1 rac
28 — gr—\lﬁ
29 — Shee
l 50— G P9
317 ¢
l 32‘: < '—(5/2
53— L
] e jj
34— [
I. ' 36— 6 —7's
37 — “ :.}7
n o
38 — ’—748
] bF
I e | G
40—
] NS -
l 4177 'L—41
42"—' . - !__42
I 43— :—43
44— . =
I 45 S
46— —s5 =
47— —47 E
l 48— —._45 =
49— :_49 E
= L. —
I S0— I—-SO
g.)—.lbl LA T AVK JY¢
I 3 UPDATE ® 0




FLUSH MOUNT RISER BOX LOCKABLE CAP
\ /_ GROUND SURFACE
. /. (618.09" MSL)

RISANZ AN S 4
TOC (617.94' MSL)

BENTONITE

ERORL - R - NERVER,
NANNNSNNSNNSNN e
NNNNNANNNNSNNNE U gl
SANANNANANAAN SN ey

2" DIA. SCH. 40 PVC
SURFACE CASING

E

72777 15.0

A TA AN T LT RE R R AN N NN NN NN NANSNANNANNANSANNANN R
NN T AN N NN AN NN NN NN NNNNNNNSNNNNNNANN
CEANAN A NN N L NUNN N NN ANNNNNNNNNNNNANNNAN
AAASALALANAUNNNNNNANNNNNNNNNNNNSNNANANN

N\

N

N\

\

AN

e » 15.0

\
! }

SAND

2" DIA. SCH. 40 PVC SCREEN
W/THREADED JOINTS
SLOT SIZE = 0.010"

8" DIA. BOREHOLE

END CAP
FLUSH-MOUNTED
MONITORING WELL DESIGN DETAIL
SITE: OT45 WELL NO. MW4-0T45

GEOLOGIST: JFH
DATE COMPLETED: 09/29/94

=) | PARSONS
WURTSMITH AFB, MI u_ ENGINEERING SCIENCE,INC.

K: \WRTSMTH 95DN0264 02/15/95 @ 0825



A

LOCKABLE CAP

FLUSH MOUNT RISER BOX ——————\ /—

GROUND SURFACE

/ (617.36' MSL)

S SN

TOC (617.07° MSL)

BENTONITE

2" DIA. SCH. 40 PVC

SRR NN

N

SURFACE CASING

W, X

16.0

A N N NN SRS S RS RN A B
R BN N N N N N N e S S e S S O NN ML N A

Kl S w e e W NN N N O O N N S O N N N S S Y
SENANARANNAUAUNNN NN AN AUNNNNNANANN NN

|

SAND

2" DIA. SCH. 40 PVC SCREEN
W/THREADED JOINTS

™1
lllI

SLOT SIZE = 0.010"

VT T T
llllllllllllllll

8" DIA. BOREHOLE

\
Ill

|‘

I‘

END CAP

FLUSH-MOUNTED

MONITORING WELL DESIGN DETAIL

SITE: 0T45

GEOLOGIST: JFH

DATE COMPLETED: 08/29/94
WURTSMITH AFB, Mi

WELL NO. MW5

=) PARSONS

ENGINEERING SCIENCE, INC.

K: \WRTSMTH 95DN0265 02/15/95 @ 0732




FLUSH MOUNT RISER BOX LOCKABLE CAP
\ / GROUND SURFACE
— / (617.19' MsL)

. M AT
SO S A L) o>
’ K - AR
TOC (616.91" MSL) At
v Ho
e I
Y4 777
r7 7 7,777
777 VYPREA K
777 7777
S 75/ s 777 %
77 7 7777
BENTONITE 177 Y
777/ 77277 k
s’ 7 a4 I2 e
Y4 /177
”» /,7 7 I
L
2" DIA. SCH. 40 PVC 227 2557
e s 777
SURFACE CASING v AAAAA 45
7707 7 S 77 7/
7777 /7 777/
7177 77277
7777 77777
sr77 77777 5
7’77 7777/
s177 77777 -0
7077 77777
7177 17777
7777 s 7277 7
7177 1777774
777/ /2777 A
7177 /127774
7777 s 277/ 4
7777 772777
s 77 /77777
/7177 s77777
7777 s 777/
VA4 VP 1
/177 12777
s 177 rr2277 5.0
’ 77 7 77777
V7 7 7/ 7777/
Ly rzs s 12777
V777 77777
iy 777 /77777
b/// 77777
177 r777727
ly 77 7 77777
s 177 s 22727
15.0
SAND
”
2" DIA. SCH. 40 PVC SCREEN

W/THREADED JOINTS
SLOT SIZE = 0.010"

8" DIA. BOREHOLE

END CAP
FLUSH-MOUNTED
MONITORING WELL DESIGN DETAIL
SITE: 0T45 WELL NO. MWG

GEOLOGIST: JFH
DATE COMPLETED: 09/28/94
WURTSMITH AFB, MI

PARSONS
ENGINEERING SCIENCE,INC.

K: \WRTSMTH 95DN0266 02/15/95 @ 0855



LOCKABLE CAP

FLUSH MOUNT RISER BOX ————\ /-

GROUND SURFACE
J/ (617.19° MSL)

SOROR? SOO0?

TOC (616.86' MSL)

BENTONITE

2" DIA. SCH. 40 PVC

SURFACE CASING

SAND

N 1

15.0

15.0

2" DIA. SCH. 40 PVC SCREEN
W/THREADED JOINTS
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rr727 sl 77
’r77 r777 74
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sr727 s r727 74
srss s 2777
rr272 s rrrs
’sr727 rr777
s, 177 sr777
s 17 sl
/s 12777
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s s
Vs s s s s
Vs s 7 s 77277
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V77 s s s r0 s
t/// 72777

s77 r72777
s 7, sr777
s 777 srr77
- o

L -

At -

. -

3 St BN

™
l“

!
)

SLOT SIZE = 0.010"

8" DIA. BOREHOLE

LML
lllllll

END CAP

3
“

FLUSH-MOUNTED

MONITORING WELL DESIGN DETAIL

SITE: OT45

GEOLOGIST: JFH

DATE COMPLETED: 09/28/94
WURTSMITH AFB, MI

WELL NO. MW7

PARSONS
ENGINEERING SCIENCE,;INC.

K: \WRTSMTH 95DN0267 02/15/95 @ 0855




FLUSH MOUNT RISER BOX LOCKABLE CAP
\ /_ GROUND SURFACE
— o/ (617.30" MSL)

S S N
TOC (617.06' MSL)

BENTONITE

2" DIA. SCH. 40 PVC
SURFACE CASING

AN
~

NANNNNNNANNNNN
NANNNNNSNSNNNNN
NNNNANNNNNNNNAN
NSANNNNNANANNNANAY
\
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\
\
N\
N

N
N

77777 15.0

15.0

T T
llllllll|l

SAND

2" DIA. SCH. 40 PVC SCREEN
W/THREADED JOINTS
SLOT SIZE = 0.010"

8" DIA. BOREHOLE -]

END CAP

FLUSH-MOUNTED
MONITORING WELL DESIGN DETAIL

SITE: 0T45 WELL NO. MW8

GEOLOGIST: JFH

DATE COMPLETED: 09/28/94

=) |PARSONS
WURTSMITH AFB, MI S EENINEEHING SCIENCE,INC.

K: \WRTSMTH 95DN0268 02/15/95 @ 0855




FLUSH MOUNT RISER BOX LOCKABLE CAP
N\ / GROUND SURFACE
L / (617.41° MSL)

SOV SN

TOC (617.12" MSL)

BENTONITE

2" DIA. SCH. 40 PVC

SURFACE CASING

SAND

-7
AR N\
R B
.im. v
,_ x5
N 4 ;-;&
] 7 ° -
777 i
N Al
7 SR s s ’\
N s 77 VP4 \}
0/ s s §§
srv v 7 2 XN
rrvs S %?
srs 2243 b\
ss s a4 i
’77 s 77
s s
v s s s s 7]
y s 77 s
R e s 77
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rrsvs rrrrs 4.5
s s 77 st
e srr77
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rrr7 rrr277
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’r s srrr77
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177 s 77714
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srr7 s 774
s s 72774
rrrs s
vrsv srrrs
srr7 s r277
e rsr727
srss st
s r77 s s s 27 15.0
s rrs rrrr7r
s s
L rs s s
s 77 177
Vs 72 s
y s s/ rrrss
Vs 7 v rrriv
Vs 77 srrss
L rs s rrrr
s rr7 sr777
e 15.0

2" DIA. SCH. 40 PVC SCREEN
W/THREADED JOINTS

SLOT SIZE = 0.010"

8" DIA. BOREHOLE

END CAP

FLUSH-MOUNTED

MONITORING WELL DESIGN DETAIL

SITE: OT45

GEOLOGIST: JFH

DATE COMPLETED: 09/29/94
WURTSMITH AFB, MiI

WELL NO. MW9

= |PARSONS
ENGINEERING SCIENCE,INC.

K: \WRTSMTH 95DN0269 02/15/95 @ 0855




FLUSH MOUNT RISER BOX LOCKABLE CAP
GROUND SURFACE
/—(617.35 msL)

SN S W R
TOC (617.0 ?\NSL) }'F
CONCRETE 4l '.
N1l
422 [
>\//;:,,, /
CEMENT—BENTONITE GROUT *————1;5:: ¥’
o
8" DIA. SCH. 40 PVC Yool oo 20.0
SURFACE CASING a1 I 7 AR
H B 29.0
1 I ¥ ¥ 69.0
s 4 Y 77
A B
7 4 B ¥
2 ¥
4 I 7
o H B4 0.0
A" rr] s 222 .
12" DIA. BOREHOLE 2 LA
ol e
2" DIA. SCH. 40 PVC
W/THREADED JOINTS s g
3

SAND

2" DIA. SCH. 40 PVC SCREEN $
W/THREADED JOINTS
SLOT SIZE = 0.020"

8" DIA. BOREHOLE

w

[N N N T M ML D D M D D M D B B
|1IlllIl'l'l'l'l'l'l'l'lllllllIlllllll

END CAP i )

MONITORING WELL DESIGN DETAIL
WELL NO. MW10
SITE: 0T45
GEOLOGIST: NM

DATE COMPLETED: 10/05/94 =) | PARSONS
WURTSMITH AFB, Mi = ) ENGINEERING SCIENCE,INC.

s X R
ek V774

K: \WRTSMTH\95DN0252, 02/14/95 @ 1540




GROUND SURFACE

(616.90' MSL)

FLUSH MOUNT RISER BOX ——\ /—LOCKABLE CAP

X

15.0

" 8 SN
S A (R IR
NN SN
, - el
TOC (616.68' MSL) I
V. 7P e
R £ A
) 7
s 77 s 7
777 s 777 ,
rr s Yy
77 7/ Yy ardard I»
Y4 s s/ %?
Y s r s
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Y3 s L4
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Y 7777/
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Yy s 2707
sr27 s /72774
sr27 Iy
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srss s 2777
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srr s rr7277
/77 7 s 72777
Vs 7 7 VA 4V 4V
ey rr277
Yy s 27
V77 7 /2SS
t/// 7777/
sz rrr227
oy s sl
oy sr077
SAND
”
2" DIA. SCH. 40 PVC SCREEN

W/THREADED JOINTS
SLOT SIZE = 0.010"

8" DIA. BOREHOLE

15.0

END CAP
FLUSH-MOUNTED
MONITORING WELL DESIGN DETAIL
SITE: OT45 WELL NO. MW

GEOLOGIST: JFH

DATE COMPLETED: 10,06 /94
WURTSMITH AFB, MI | l?

PARSONS

ENGINEERING SCIENCE, INC.

K: \WRTSMTH 95DN0270 02/15/95 @ 0855



Il FLUSH MOUNT RISER BOX LOCKABLE CAP
\ /— GROUND SURFACE
— — / (617.88' MSL)

1 55 S5 S
TOC (617.61" MSL)

/
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R
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S /7777
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B SR NNEN
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SAND

4” DIA. SCH. 40 PVC SCREEN
W/THREADED JOINTS
SLOT SIZE = 0.010"

END CAP

FLUSH-MOUNTED
VENT WELL DESIGN DETAIL

SITE: 0T45 WELL NO. VW-1

GEOLOGIST: JFH
DATE COMPLETED: 09/28/94

PARSONS
WURTSMITH AFB, M ENGINEERING SCIENCE, INC.

I 11" DIA. BOREHOLE

K: \WRTSMTH 95DN0263 02/15/95 ® 0740




BALL VALVES WTH
3/16" HOSE BARBS

METAL TAGS

WATER—TIGHT WELL BOX
ll CONCRETE PAD ™~ \
4

T —7@%@/ . {
" 10-20 SILICA SAND ———F: B 4]t
I dNd% /;/ 4.5
BENTONITE SEAL %% 5.0
1 7
10” DIA BOREHOLE 4
% //:; 8.5 90
1 S ‘
THERMOCOUPLE BRERE & B oo
-
l 1/4” DIA SCH 80 PVC ‘2'512 .
I BENTONITE SEAL 17.0
B 17.5
_ 1" DIA x 6" LONG SCH 40 20.0
Ir“ PVC SCREEN, 0.01 SLOT
J
2" DIA SCH 40 PVC
SCREEN, 0.01” SLOT
10-20 SILICA SAND
BENTONITE SEAL

10—-20 SILICA SAND

MONITORING POINT
CONSTRUCTION DETAIL
SITE: 0745 WELL NO. MPA
GEOLOGIST: JFH

DATE COMPLETED: 09/28/94

=) | PARSONS
WURTSMITH AFB, M ENGINEERING SCIENCE,INC.

K: \WRTSMTH\95DN0271 02/15/95 @ 0948




WATER-TIGHT WELL BOX BALL VALVES WTH

3/16" HOSE BARBS

1" DIA x 6" LONG SCH 40
PVC SCREEN, 0.01 SLOT

METAL TAGS
» qi &
10-20 SILICA SAND
ANV IY, 4.5
BENTONITE SEAL 1] 5.0 |
% ///j .
10" DIA BOREHOLE ilegle A
N .
% ////C 9.0
THERMOCOUPLE : 10.0
. e 7 /~'\
1/4" DIA SCH 80 PVC ? ‘ /7 128 |
L/ ///
BENTONITE SEAL / g1y /
A 170

2" DIA SCH 40 PVC
SCREEN, 0.01" SLOT

10—20 SILICA - SAND

BENTONITE SEAL

10—20 SILICA SAND

MONITORING POINT
CONSTRUCTION DETAIL
SITE: OT45 WELL NO. MPB

GEOLOGIST: JFH
DATE COMPLETED: 09/28/94

WURTSMITH AFB, MI _ PARSONS

ENGINEERING SCIENCE,INC.

K: \WRTSMTH\85DN0272 02/15/95 @ 0948




¢ ‘ -

S5

TOC (617.60° MSL)

CEMENT-BENTONITE GROUT

1" DIA. SCH. 80 PVC

W/THREADED JOINTS

BENTONITE

LOCKABLE CAP

FLUSH MOUNT RISER BOX ————-\ /—

GROUND SURFACE

J/ (617.81° MSL)
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e 222
oy s s
sr70 rrrrs
s 1720 rrsr0
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SAND

1" DIA. SCH. 80 PVC SCREEN
W/THREADED JOINTS

'SLOT SIZE = 0.010"

8" DIA. BOREHOLE

END CAP

FLUSH-MOUNTED

AIR SPARGING WELL DESIGN DETAIL
WELL NO. SP1

SITE: OT45

GEOLOGIST: JFH

DATE COMPLETED: 10/04/94
WURTSMITH AFB, MI

PARSONS
ENGINEERING SCIENCE,INC.

K: \WRTSMTH 95DN0249 02/14/95 @ 1522




- - - - : < gl

WELL DEVELOPMENT RECORD

le' oTY ; Developed By \T /‘/t // Date 7/30/94

Well Designation

Time Started ,3 : }O Time Ended / J. q o
Development Method:
BAIL X PUMP A SURGE __A AR LIFT
OTHER (SPECIFY)
Casing Volume Approximate Volume Removed
TIME/ = ELECTRICAL o
BAILER NO. T:.MF?ERATURE pH CONDUCTIVITY TURBIDITY HNU VISUAL APPEARAN
(Start) -
Dgol | G2-8 232 | S4&
[0sat | Gl g ZG6G | R6 2
P2 S?§ 766 | ASS
V'd
SO 584 Z.70 | XYt/
Finish)
Comments:

\Sl“ra!M) S hecw ¢ ev[uclfe{ G/‘l chel/'



ll WELL DEVELOPMENT RECORD

II Well Designation M PA-0T45 S Developed By J- 'J a // Date @/44

Time Started [ ? . _CG Time Ended /3 : /O

Development Method: .
BAIL PUMP SURGE AR LIFT

OTHER (SPECIFY)

lI Casing Volume Approximate Volume Removed
TIME/ ELECTRICAL A
ll Al ME/ o, | TEMPERATURE pH CELECTRICAL | TURBIDITY HNU VISUAL APPEARAN(
(Start)
;75,,{ e ZFo 3 &o V- € lbyAy
l,, | 10ca! 6 3.4 77 353 .
(V4
(D51 |6 s Z.84 |323 - S (e (ool
i 7
l KFinish)
l Comments:
Sheer on rebor sur. cec Acesel aler



N —
s [ .

WELL DEVELOPMENT RECORD

Well Designation M Pﬂ- oTUus D

Time Started /3/()

Develupment Method:

Developed By - ”4 (

Date M

Tine Ended__/ S - PO

BAIL = PUMP - SURGE AR LIFT
OTHER {SPECIFY)
Casing Volume Approximate Volume Removed
TIME/ ELECTRICAL | s
BAILER NO. TEMEERA.‘IURE pH CONDUCTIVITY TURBIDITY HNU VISUAL APPEARAN(
(Start) 3
5 ¢lo 3-10 pyere
/Oj»/ S4.° & 1 F [F0
b N
1Sea/ | S58 | 821 |/08
|4
KFinish)
Comments:

Lo reticeabl Sleen o oJer‘



]

|
L

L

WELL DEVELOPMENT RECORD

Well Designatiof M PR-0T4S <
Time Started / ( ‘30

Development Method:

Developed By

3. Ha !

Date 7&1 /?d

Time Ended ,3 ‘00

BAIL PUMP SURGE AR LIFT
OTHER (SPECIFY)
Casing Volume Approximate Volume Removed
TIME/ - ' ELECTRICAL RN
BAILER NO. T:MEERATURE pH CONDUCTIVITY TURBIDITY HNU VISUAL APPEARAN!
(Start)
n 1 | Gh.o G- R~
4
. Go.¢ | L2 | 45D
7o9% | 4+
20  |15%9.¢ 750 | 4tg
KFinish)

0[‘052(

Comments: .
== Shoe « oﬂ.c\/%’@/\ —,\oi{ oho ,

>* re_(d(.bra-én,//// rato o



Il B B BN BN Il N B D E En

WELL DEVELOPMENT RECORD

Well Designation M PG“OTO g -D Developed By Date 7/_i//<}
Time Started /3‘- OU Time Ended /3 . 96
Development Method:
BAIL Y PUMP —c SURGE 2 AR LIFT
OTHER (SPECIFY)
Casing Volume Approximate Volume Removed
TIME/ ELECTRICAL A
BAILER NO. TEMPERATURE pH CONDUCTWITY TURBIDITY HNU VISUAL APPEARAN
(Start) — :
v pa— 4
| 4o Gl.c ZZ~ | 235 1Clog o
KFinish)
Comments:
re-¢ (/-b.’uuf’/'lﬂi“eo,

nNo SLQQu



WELL DEVELOPMENT RECORD
g/ 5

Date 9/..3'0/9;?
Tinme Ended OQ: 4/ ;

Well Designation M “/Q = T(/¢ Developed By NJ- /L/" /"

Time Started 04:;6
lu/g/().3 /S 1 T Toc

Development Method: )(
BAIL fot PUMP __ X SURGE

OTHER (speciFy) _ O 4.2 &

AR LIFT

Approximate Volume Removed

-Casing Volume

L

BMTLIQE’ \o. | TEMPERATURE pH cELECTRICAL | TURBIDITY HNU VISUAL APPEARAN
(smn)o,ﬁs’q/ 535 Y.3¢ 2/ U -C loud,,
So S3.£ A | 23 & e Lot
2c s5¢.5 | 236 250
do _184¢ | zas 1254 s 1. ¢ louels
42 |s¢¢& | Zzaz |25S U5l clacdy,

KFinish)

Comments:
e eserenticts



WELL DEVELOPMENT RECORD

Well Designation M ""5'“ or l/ ¢ Developed By :S - Ff‘ (/ Date 7/)74/f Q
Time Started /0 . q Time Ended //‘}@
Wt 2.5 TD 15-H7 Toc,

Development Method:
BAIL < PUMP el SURGE ____ =~ AR LIFT

OTHER (SPECIFY)

Casing Volume Approximate Volume Removed
TIME/ V ELECTRICAL Ran
BAILER NO. TEMF.DERATURE pH CONDUGTIVITY TURBIDITY HNU VISUAL APPEARAN
(Start)
Seal | S¢. 7 239 R FC Y-CloeAy,
|37 S0 & £is | 262 | s clud,
45 |s4¢c | 6.98 | 264 - s clouot,
7
(Finish)
Comments:

0('/,\00‘ U,_--éo'.
Lol wn
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Il I BN T Bl D B B EBE s e

WELL DEVELOPMENT RECORD

Well Designation M L\/G Developed By q P /“/Q // Date 7/3’4/ /qg
Time Started O O Time Ended__C 7 . /O
wL 773 7O (Yo ZTaC
Development Method: .
BAIL ¢ PUMP A SURGE AR LIFT
OTHER (SPECIFY)
Casing Volume Approximate Volume Removed
5 A;ll-.lg‘RE/N o. | TEMPERATURE pH Cg‘;q%%?}fv'}.}:y TURBIDITY HNU VISUAL APPEARAN.
P24 | 43 540 | 189 M v AAy
/f_ Q?-Q F'Qé /(Dé V-CL)u..a'(;,
25 52-8 &-75 /75 clood,,
SY S53.7 740X |72 O
43 5.2 | 228 | |73 S/ clyd,
KFinish)
Comments:
Y re-cal brat/ p}f . "é‘ incross 1 b rp




Job Number 72 5533

Figure A.6
Well Development Record Page I of /

JobName & Jort st 1

Location__() T4 S _

By Y I=+#7 Date_2/7c/ </

Well Number__ M &J %~

Measurement Datum__ T OC

Pre-Development Information

Water Level: & (?7

Water Characteristics

Color

Time (Starl):

Total Depth of Well: I'Ll( 4 S

Clear Cloudy

Odor: None

Any Films or Immiscible Material_

pH

Interim Water Characteristics

Gallons Removed
pH

Temperature (°F °C)

Specific Conductance(uS/cm)

Weak Moderate Strong

Temperature("F °C)

Specific Conductance(uS/cm)

Post-Development Information

Water Level:

Time (Finish):

Total Cepth of Well:

Approximate Volume Removed:

Water Characteristics

Color,

Clear Cloudy

Odor: None

Weak Moderate Strong

Any Films or immiscible Material .

pH

Specific Conductance(uS/cm)

Comments:

Temperature("F °C)

A-17



WELL DEVELOPMENT RECORD

Well Designation M W@ o7 [, S Developed By Date "7/30/2/
Time Started i} Time Ended
Development Method: al'{' Punp

OTHER (SPECIFY)

Casing Volume Approximate Volume Removed
5 A?"_'g‘ng o, | TEMPERATURE pH coeCracaAL | TuRBIDITY HNU VISUAL APPEARA!
S/ |bls 713 | 300 mucld, M, A,
1 ~¢el 1485 | 7.401314 | B
/S 5107 /S 57/ N - 3/ clou A,
2S S/ 265 | 210

30 5/-¢ 263 | 5/ 0

KFinish)

Comments:
—~ments:



Well Designation 'M

WELL DEVELOPMENT RECORD

wq-.oTY=®

Time Started

(0. UG

Developed By Q\- //a //

Date 9//5’0/4/ ¢

Time Ended /C):-go

Wi 7-70 T_D— 14.50

Development Method:

BAIL X PUMP D SURGE ___ < AR LIFT
OTHER (SPECIFY)
Casing Volume Approximate Volume Removed
5 MTL'E"F‘{E’N o. | TEMPERATURE pH cgﬁ%%?%?v'?}fv TURBIDITY HNU VISUAL APPEARAN
(Start) — —
;,/ 55 5 2.5 X9 HoAA,
[0 s5,2 | 267 | D6s ¢ bool,,
'S 5231 | RS | I Es
25 526 224 [ 268>
b7 sC./) | Z8s5 126§

Finish)

Comments:
vt —



Figure A.6

Well Development Record Page_ of
Job Number. . Job Name
Location By Dale_/&/@ ¢ ¢

well Number M/ (-0 TY S

Pre-Development Information
Water Level: q, & .7-Z

Water Characteristics

Measurement Datum

Time (Stant): J/. SO
Total Depth of Well: | L) 55

Color_brw Clear @
Odo Weak Moderate Strong
Any Fitmisor Immiscible Material Mo
pH Temperature("F °C)
i Specific Conductance(uS/cm)
nterim Water Characteristics
Gallons Removed I
pH
o 7.0 704 895 |85
Temperature ("F ~C) £
A 584 &5/ S§7-2 S¢. o
Specific Conductance(uS/cm) 27¢ -
. 70 1304 2% |32
Post-Development {nformation Time (Finish): 1
WaterLevel: 7. &F Total Denth of Well: / 4.6 a
Approximate Volume Removed: § b\@ a/
Water Characteristics
Color_ b~ s/ CLvJv Clear Cloudy
Odor: ®@ond Weak Moderate Strong
Any Films or Immiscible Material
pH §05 Temperatur: C)__S56.2
Specific Conductance(uS/cm)__ 3 0
Comments:
A-17



APPENDIX B
ANALYTICAL DATA



TABLE B.1

REMEDIAL ACTION PLAN

RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

VALIDATED SOIL DATA FOR VOLATILE ORGANIC COMPOUNDS

Sample Sample Sample Interval Analyte Result Units Analytical
Location Date (ft bgs: begining-ending) Method
DC-OT45 | 28-Sep-94 12.00 - 15.00 Total Extractable Hydrocarbons 550 1* mg/kg M8015
MW2) Benzene 23 U* ng/kg SW8020
Toluene 23 U ng/kg Sw8020
Ethylbenzene 69 J pe/kg SW8020
Xylenes (Total) 30 ug/kg Sw8020
1,3,5-Trimethylbenzene 160 ng/kg SW8020
1,2,4-Trimethylbenzene 240 pg/kg SWg020
1,2,3-Trimethylbenzene 240 pg/kg SW8020
MPA-OT45 | 28-Sep-94 8.00 - 9.50 Total Extractable Hydrocarbons 100 UJ* mg/kg M8015
Benzene 046 U ng/kg SWg020
Toluene 05 1] pe/kg SW§8020
Ethylbenzene 46 U ng/kg SW8020
Xylenes (Total) 46 U ng/kg SwW8020
1,2,4-Trimethylbenzene 46 U ng/kg SW8020
1,2,3-Trimethylbenzene 46 U ng/kg SW8020
MPB-OT45 | 28-Sep-94 8.00 - 9.50 Total Extractable Hydrocarbons 12000 J mg/kg M8015
Benzene 22 U ne/kg SW8020
Toluene 2 U ng/kg Sw8020
Ethylbenzene 821 ng/kg SW8020
Xylenes (Total) 25 ng/kg SW8020
1,3,5-Trimethylbenzene 390 ng/kg SW8020
1,2,4-Trimethylbenzene 900 ng/kg SW8020
1,2,3-Trimethylbenzene 540 ug/kp SW8020
MW4-0T45 | 29-Sep-94 8.00 - 9.50 Benzene 048 U ne/kg SW8020
Toluene 48 U ng/kg SW8020
Ethylbenzene 48 U ne/kg SW8020
Xylenes (Total) 48 U pg/kg SW8020
1,3,5-Trimethylbenzene 48 U ng/kg SW8020
1,2,4-Trimethylbenzene 48 U ngkg SW8020
1,2,3-Trimethylbenzene 48 U __pgkg SwW8020
MW5-0T45 | 29-Sep-94 10.00 - 13.00 Benzene 23 U ng’kg SW8020
Toluene 31 ng/kg SW8020
Ethylbenzene 160 ng/kg SWg020
Xylenes (Total) 890 ng/kg SW8020
1,3,5-Trimethylbenzene 1300 J ng/kg SW8020
1,2,4-Trimethylbenzene 2200 J ng/kg SW8020
1,2,3-Trimethylbenzene 1400 J pe/ke SW8020
MW6-0T45 | 29-Sep-94 8.00 - 9.50 Benzene 049 U ng/kg SW8020
Toluene 49 U pekg SW8020
Ethylbenzene 49 U pg/kg SW8g020
Xylenes (Total) 49 U ng/kg SW8020
1,3,5-Trimethylbenzene 49 U ng/kg SW8020
1,2,4-Trimethylbenzene 49 U pe/kg SwW8020
1,2,3-Trimethylbenzene 49 U pg/kg SW8020
MW?7-0OT45 | 27-Sep-94 8.00- 9.00 Total Extractable Hydrocarbons 35 ) mg/kg M8015
Benzene 047 UJ pg/kg SW8020
Toluene 47 UJ ng/kg SW8020
Ethylbenzene 47 W ng/kg SW8020
Xylenes (Total) 4.7 UJ ng/kg SW8020
1,3,5-Trimethylbenzene 09 J ng/kg SW8020
1,2,4-Trimethylbenzene 47 UJ ng/kg SW8020
1,2,3-Trimethylbenzene 4.7 UJ pe/ke SW8020
MWS8-0T45 | 29-Sep-94 8.00 - 9.50 Benzene 048 U ng/kg SWg020
Toluene 48 U ng/kg SW8020
Ethylbenzene 48 U ng/kg SW8020
Xylenes (Total) 48 U peg/kg SW8020
1,3,5-Trimethylbenzene 48 U ng/kg SW8020
1,2,4-Trimethylbenzene 48 U ng/kg SW8020
1,2,3-Trimethylbenzene 48 U pg/kg SW8020




TABLE B.1

REMEDIAL ACTION PLAN

RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

VALIDATED SOIL DATA FOR VOLATILE ORGANIC COMPOUNDS

Sample Sample Sample Interval Analyte Result Units Analytical
Location Date (ft bgs: begining-ending) Method
MW9-0T45 | 29-Sep-94 8.00 - 9.50 Benzene 047 U ng/kg SW8020
Toluene 47 U ng/kg SW8g020

Ethylbenzene 47 U ng/kg SW8020

Xylenes (Total) 4.7 U ug/kg SW8020

1,3,5-Trimethylbenzene . 47 U ng/kg SW8020

1,2,4-Trimethylbenzene 07 J ug/kg SW8020

1,2,3-Trimethylbenzene 05 J pg/kg SW8020

MW10-0OT45| 3-Oct-94 9.00-11.00 Benzene 046 U ng/ke SW8020
Toluene 46 U re/kg SW8020

Ethylbenzene 46 U pug/kg SWg020

Xylenes (Total) 46 U ng/kg SW8020

1,3,5-Trimethylbenzene 46 U ug/kg SW8020

1,2,4-Trimethylbenzene 46 U ng/kg SW8g020

1,2,3-Trimethylbenzene 46 U pe/kg SW8020

MW11-0T45| 6-Oct-94 10.00 - 12.00 Benzene 048 U ng/ke SW8020
Toluene 48 U ng/kg SW8020

Ethylbenzene 48 U ng/kg SW8020

Xylenes (Total) 48 U ng/kg SW8020

1,3,5-Trimethylbenzene 48 U pg/kg SwWg020

1,2,4-Trimethylbenzene 48 U ng/kg SW8020

1,2,3-Trimethylbenzene 48 U ug/kg SW8020

VW1-0T45 | 28-Sep-94 8.00 - 9.50 Total Extractable Hydrocarbons 45 ] mg/kg M8015
Benzene ) 045 U pe/kg SW8020

Toluene 45 U " pg/kg SW8020

Ethylbenzene 45 U ng/kg SW8g020

Xylenes (Total) 45 U ng/kg SW8020

1,3,5-Trimethylbenzene 0.7 J ng/kg SW8020

1,2,4-Trimethylbenzene 45 U - ng/kg SW8020

1,2,3-Trimethylbenzene 45 U ug/kg SW8020

¥ J= estimated value

¥ U= analyte not detected above method detection limit

¢ UJ=estimated concentration of analyte not detected above method detection limit




TABLE B.2
VALIDATED SOIL DATA FOR SEMIVOLATILE ORGANIC COMPOUNDS
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Sample Interval Analyte Result Units Analytical
Location Date (ft bgs: begining-ending) Method
DC-OT45 28-Sep-94 12.00 - 15.00 Naphthalene 790 ng/kg SW8270
MW2) . 2-Methylnaphthalene 380 U”* ng/kg SW8270
Acenaphthylene 380 U ng/kg SW8270

Acenaphthene 220 J* pg/kg Sw8270

Dibenzofuran 110 J pe/kg SwW8270

Fluorene 310 J pe/kg Sw8270

Phenanthrene 380 U ng/kg SW8270

Anthracene 380 U ng/kg SW8270

‘IFluoranthene 380 U png/kg Sw8270

Pyrene ’ 45 ] ng/kg SwW8270

Benzo(a)anthracene 380 U ng/kg SW8270

Chrysene 380 U ng/kg SW8270

Benzo(b)fluoranthene 380 U pg/kg SW8270

Benzo(k)fluoranthene 380 U pe/kg SW8270

Benzo(a)pyrene 380 U ug/kg SwW8270

Indeno(1,2,3-cd)pyrene 380 U pg/kg Swsg270

Dibenz(a,h)anthracene 380 U ng/kg SW8270

Benzo(g,h,i)perylene 380 U pg/kg SW8270

MPA-OT45 28-Sep-94 8.00 - 9.50 Naphthalene 370 U ng/kg SwW8270
2-Methylnaphthalene ‘ 370 U ng/kg SwW8270

Acenaphthylene 370 U pug/kg SW8270

Acenaphthene 370 U pg/kg SW8270

Dibenzofuran 370 U pe/ke SW8270

Fluorene 370 U pg/kg SW8270

Phenanthrene 370 U ng/kg SW8270

Anthracene 370 U ng/kg SW8270

Fluoranthene 370 U ng/kg Sw8270

Pyrene 370 U pe/kg - SW8270

Benzo(a)anthracene 370 U ng/kg Sws8270

Chrysene 370 U ng/kg SW8270

Benzo(b)fluoranthene 370 U ng/kg SwW8270

IBenzo(k)fluoranthene 370 U ng/kg SW8270

Benzo(a)pyrene 370 U pne/kg SwWs8270

Indeno(1,2,3-cd)pyrene 370 U ng/kg SwW8270

Dibenz(a,h)anthracene 370 U ne/kg SW8270

Benzo(g,h,i)perylene 370 U pg/kg SW8270

MPB-0T45 28-Sep-94 8.00- 9.50 Naphthalene 330 U png/kg SwW8270
2-Methylnaphthalene 330 U ug/kg Sw8270

Acenaphthylene : 330 U pg/kg SW8270

Acenaphthene 330 U ng/kg SwW8270

Dibenzofuran 330 U ug/kg SwW8270

Fluorene 330 U ng/kg Sw8270

Phenanthrene 330 U ng/kg Sw8270

Anthracene 330 U png/kg SW8270

Fluoranthene 330 U pg/kg SW8270

Pyrene 180 J pneg/kg SwW8270

Benzo(a)anthracene 330 U ug/kg Sw8270

Chrysene 330 U ng/kg Sw8270

Benzo(b)fluoranthene 330 U pe/kg Sw8270

Benzo(k)fluoranthene 330 U ng/kg SW8270

Benzo(a)pyrene 330 U pug/kg SwW8270

Indeno(1,2,3-cd)pyrene 330 U pe/kg Sw8270

Dibenz(a,h)anthracene 330 U pne/kg SW8270

Benzo(g,h,i)perylene 330 U pg/ke SW8270

MW4-0T45 | 29-Sep-94 8.00- 9.50 Naphthalene 350 U ng/kg Sw8270




TABLE B.2
VALIDATED SOIL DATA FOR SEMIVOLATILE ORGANIC COMPOUNDS
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Sample Interval Analyte Result Units Analytical
Location Date (ft bgs: begining-ending) Method
2-Methylnaphthalene 350 U pg/ke SW8270

MW4-0T45 29-Sep-94 8.00 - 9.50 Acenaphthylene 350 U pe/kg SW8270
Acenaphthene 350 U ug/kg SW8270

Dibenzofuran 350 U ng/kg SW8270

Fluorene 350 U pg/kg SW8270

Phenanthrene 350 U pg/kg SW8270

Anthracene 350 U ug/kg SW8270

Fluoranthene 350 U ng/kg SW8270

Pyrene 350 U ng/kg SW8270

Benzo(a)anthracene 350 U pg/kg SwW8270

Chrysene 350 U ug/kg SW8270

Benzo(b)fluoranthene 350 U pg/kg SW8270

Benzo(k)fluoranthene 350 U ug/kg SW8270

Benzo(a)pyrene 350 U neg/kg SW8270

Indeno(1,2,3-cd)pyrene 350 U pg/kg SwW8270

Dibenz(a,h)anthracene 350 U pg/kg SW8270

Benzo(g,h,i)perylene 350 U pg/kg SW8270

MWS5-0T45 29-Sep-94 10.00 - 13.00 Naphthalene 1400 ng/kg SW8270
2-Methylnaphthalene 7000 ng/kg SW8270

Acenaphthylene 390 U pg/kg Sw8270

Acenaphthene 380 J ng/kg SW8270

Dibenzofuran -390 U ng/kg SW8270

Fluorene 550 pg/kg SW8270

Phenanthrene 1600 ng/kg SW8270

Anthracene 390 U ng/kg SW8270

Fluoranthene 390 U ng/kg SW8270

Pyrene 511 pg/ke SW8270

Benzo(a)anthracene 390 U pg/kg SW§g270

Chrysene 390 U ng/kg SW8270

Benzo(b)fluoranthene 390 U ng'kg SW8270

Benzo(k)fluoranthene 390 U ng/kg SW8270

Benzo(a)pyrene 390 U pg/kg SW8270

Indeno(1,2,3-cd)pyrene 390 U - pg/kg SW8270

Dibenz(a,h)anthracene 390 U ng/kg SW8270

Benzo(g,h,i)perylene 390 U pg'kg SW8270

MW6-0OT45 29-Sep-94 8.00 - 9.50 Naphthalene 410 U ng/kg SW8270
. 2-Methylnaphthalene 410 U pg/kg SW8270

Acenaphthylene 410 U pg/kg SW8270

Acenaphthene 410 U ng/kg SW8270

Dibenzofuran "410 U pg/kg SW8270

Fluorene 410 U ng/kg SW8270

Phenanthrene 410 U ne/kg SW8270

Anthracene 410 U ng/kg SW8270

Fluoranthene 410 U ngkg - SW8270 -

Pyrene 410 U ng/kg SW8270

Benzo(a)anthracene 410 U ng/kg SW8270

Chrysene 410 U png/kg SW8270

Benzo(b)fluoranthene 410 U ng/kg SW8270

Benzo(k)fluoranthene 410 U ng/kg SW8270

Benzo(a)pyrene 410 U ug/kg SW8270

Indeno(1,2,3-cd)pyrene 410 U ug/kg SW8270

Dibenz(a,h)anthracene 410 U ng/kg SW8270

Benzo(g,h,i)perylene 410 U pg/kg SW8270

MW7-0T45 27-Sep-94 8.00 - 9.00 Naphthalene 330 U ug/kg Sw8270
2-Methylnaphthalene 330 U neg/kg SW8270




TABLE B.2
VALIDATED SOIL DATA FOR SEMIVOLATILE ORGANIC COMPOUNDS
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Sample Interval Analyte Result Units Analytical
Location Date (ft bgs: begining-ending) Method
Acenaphthylene 330 U pe/kg SW8270

Acenaphthene 330 U pg/kg SW8270

MW7-0T45 }27-Sep-94 8.00 - 9.00 Dibenzofuran 330 U ug/kg SwW8270
Fluorene 330 U ng/kg SW8270

Phenanthrene 330 U ng/kg SW8270

Anthracene 330 U ng/kg SW8270

Fluoranthene 330 U ng/kg SW8270

Pyrene 330 U png/kg SW8270

Benzo(a)anthracene 330 U ng/kg SW8270

Chrysene 330 U ng/kg SW8270

Benzo(b)fluoranthene 330 U ng/kg SW8270

Benzo(k)fluoranthene 330 U pg/kg SW8270

Benzo(a)pyrene 330 U ng/kg SW8270

Indeno(1,2,3-cd)pyrene 330 U ne/kg SW8270

Dibenz(a,h)anthracene 330 U ng/kg SW8270

Benzo(g,h,i)perylene 330 U pne/ke SW8270

MW8-OT45 | 29-Sep-94 8.00 - 9.50 Naphthalene - 400 U ng/kg Sws8270
2-Methylnaphthalene 400 U png/kg - Sw8270

Acenaphthylene 400 U pe/kg SW8270

Acenaphthene 400 U png/kg SW8270

Dibenzofuran 400 U pne/kg SW8270

Fluorene 400 U ng/kg SW8270

Phenanthrene 400 U ug/kg SW8270

Anthracene 400 U pg/ke SW8270

Fluoranthene 400 U pe/kg SwW8270

Pyrene 400 U ug/kg SW8270

Benzo(a)anthracene 400 U pg/kg SW8270

Chrysene - 400 U png/kg SW8270

Benzo(b)fluoranthene 400 U pugkg SW8270

Benzo(k)fluoranthene 400 U ng/kg SW8270

Benzo(a)pyrene 400 U ug/kg SwW8270

Indeno(1,2,3-cd)pyrene 400 U png/kg SW8270

Dibenz(a,h)anthracene 400 U ng/kg SW8270

Benzo(g,h,i)perylene 400 U pg/kg SW8270

MW9-OT45 | 29-Sep-94 8.00 - 9.50 Naphthalene 380 U pg/kg SwW8270
’ 2-Methylnaphthalene 380 U . ugkg SW8270

Acenaphthylene 380U pe/kg SwW8270

Acenaphthene 380 U pg/kg SW8270

Dibenzofuran 380 U ng/kg SW8270

Fluorene 380 U png’kg SW8270

Phenanthrene 380 U ng/kg SW8270

Anthracene 380 U ug’kg SW8270

Fluoranthene 380 U pug/kg SW8270

Pyrene 380 U pg/kg SW8270

Benzo(a)anthracene 380 U ug/kg SW8270

Chrysene 380 U ng/kg SW8270

Benzo(b)fluoranthene 380 U png/kg SW8270

Benzo(k)fluoranthene 380 U ug/kg SW8270

Benzo(a)pyrene 380 U pneg/kg SW8270

Indeno(1,2,3-cd)pyrene 380 U ng/kg SW8270

Dibenz(a,h)anthracene 380 U ng/kg SW8270

Benzo(g,h,i)perylene 380 U ng/kg SW8270

MWI10-OT45 | 3-Oct-94 9.00-11.00 Naphthalene 380 U ug’kg SwW8270
2-Methylnaphthalene 380 U ng/kg SW8270

Acenaphthylene 380 U ngkg SW8270




TABLE B.2
VALIDATED SOIL DATA FOR SEMIVOLATILE ORGANIC COMPOUNDS
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Sample Interval Analyte Result Units Analytical
Location Date (ft bgs: begining-ending) Method
Acenaphthene 380 U ng/kg SW8270

Dibenzofuran 380 U pne/kg SW8270

Fluorene 380 U ug/kg SW8270

MW10-OT45 | 3-Oct-94 9.00 - 11.00 Phenanthrene 380 U ug/kg SW8270
Anthracene 380 U pug/kg SW8270

Fluoranthene 380 U ng/kg SW8270

Pyrene 380 U ng/kg SW8270

Benzo(a)anthracene 380 U ng/kg SW8270

Chrysene 380 U ng/kg SW8270

Benzo(b)fluoranthene 380 U pneg/kg Sw8270

Benzo(k)fluoranthene 380 U ng/kg Sw8270

Benzo(a)pyrene 380 U pneg/kg SW8270

Indeno(1,2,3cd)pyrene 380 U ng/kg Sw8270

Dibenz(a,h)anthracene 380 U ng/kg SW8270

Benzo(g,h,i)perylene 380 U pe/kg SW8270

MW11-0T45 | 6-Oct-94 10.00 - 12.00 Naphthalene 360 U pg/kg Sw8270
2-Methylnaphthalene 360 U ne/kg SW8270

Acenaphthylene 360 U pneg/kg SW8270

Acenaphthene 360 U ug/kg SW8270

Dibenzofuran © 360 U pg/kg SW8270

Fluorene 360 U pe/kg SW8270

Phenanthrene 360 U pg/kg SW8270

Anthracene 360 U pg/kg SW8270

Fluoranthene 360 U ng/kg SW8270

Pyrene 360 U pe/kg SwW8270

Benzo(a)anthracene 360 U pe/kg SW8270

Chrysene 360 U png/kg Sw8270

Benzo(b)fluoranthene 360 U pg/kg SW8270

Benzo(k)fluoranthene 360 U ng/kg Sw8270

Benzo(a)pyrene 360 U ng/kg SW8270

Indeno(1,2,3-cd)pyrene 360 U png/kg SW8270

Dibenz(a,h)anthracene 360 U pgkg - SW8270

Benzo(g,h,i)perylene 360 U ug/kg SW8270

VWI1-0T45 28-Sep-94 8.00- 9.50 Naphthalene 330 U ng/kg SW8270
2-Methylnaphthalene 330 U pe/kg Sw8270

Acenaphthylene 330 U pg/kg Sws8270

Acenaphthene 330 U ng/kg SW8270

Dibenzofuran 330 U pg/kg Sws8270

Fluorene 330 U pg/kg SW8270

Phenanthrene 330 U ng/kg SW8270

Anthracene 330 U ueg/kg SW8270

Fluoranthene ‘ 330 U ng/kg SW8270

Pyrene 330 U pne/kg SW8270

Benzo(a)anthracene 330 U png/kg SW8270

Chrysene 330 U ug/kg SW8270

Benzo(b)fluoranthene 330 U png/kg SW8270

Benzo(k)fluoranthene 330 U ng/kg SwW8270

Benzo(a)pyrene 330 U ng/kg SW8270

Indeno(1,2,3-cd)pyrene 330 U ng/kg Sw8270

Dibenz(a,h)anthracene 330 U ug/kg SW8270

Benzo(g,h,i)perylene 330 U ug/kg SW8270

MPA-OT45 7-Oct-94 0.00- .25 Naphthalene 360 U pe/kg SW8270
2-Methylinaphthalene 360 U ng/kg Sws8270

Acenaphthylene 360 U pg/kg SW8270

Acenaphthene 360 U ug/kg SW8270




‘ TABLE B.2
VALIDATED SOIL DATA FOR SEMIVOLATILE ORGANIC COMPOUNDS
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Sample Interval Analyte Result Units Analytical
Location Date (ft bgs: begining-ending) Method
Dibenzofuran 360 U ng/kg SW8270
Fluorene 360 U png/kg SW8270
Phenanthrene 360 U ng/kg SW8270
Anthracene 360 U pe/kg SW8270
Fluoranthene 38 J ug/kg Sw8270
Pyrene 56 ) png/kg SW8270
Benzo(a)anthracene 331J ng/kg Sw8270
Chrysene 41 ] pg/kg SW8270
Benzo(b)fluoranthene 57 1 ng/kg SW8270
Benzo(k)fluoranthene 22 ] pg/kg SW8270
Benzo(a)pyrene 34 ne/ke SW8270
Indeno(1,2,3-cd)pyrene 321 ug/kg SW38270
Dibenz(a,h)anthracene 360 U pg/kg SW8270
Benzo(g,h,i)perylene 30 J pe/kg SW8270
MPB-0OT45 7-Oct-94 0.00- .25 Naphthalene 410 U ng/kg Sw8270
2-Methylnaphthalene 410 U . ng/kg Sw8270
Acenaphthylene 410 U pg/kg |. SW8270
Acenaphthene 410 U pe/kg SW8270
Dibenzofuran 410 U ng/kg SW8270
Fluorene 410 U ng’kg SW8270
Phenanthrene 410 U ug/kg SW8270
Anthracene " 410 U ng/kg SW8270
Fluoranthene 337 pg/kg - Sw8270
Pyrene 47 J ng/kg SW8270
Benzo(a)anthracene 27 1 pg/kg SW8270
Chrysene 26 J pne/kg SwW8270
Benzo(b)fluoranthene 34 ] neg/kg SW8270
Benzo(k)fluoranthene 410 U ng/kg SwW8270
Benzo(a)pyrene 21} png'kg SW8270
Indeno(1,2,3-cd)pyrene 410 U ug/kg SW8270
Dibenz(a,h)anthracene 410 U pg/kg SW8270
Benzo(g,h,i)perylene 410 U pg/kg SW8270
VW1-0T45 7-Oct-94 0.00- .25 Naphthalene 360 U ne/kg SW8270
2-Methylnaphthalene 360 U ue/kg SW8270
Acenaphthylene 360 U ng/kg SW8270
Acenaphthene 360 U ng/kg SW8270
Dibenzofuran 360 U pg/kg SW8270
Fluorene 360 U ng/kg SW8270
Phenanthrene 360 U ug/kg SW8270
Anthracene 360 U pg/kg SW8270
Fluoranthene 360 U png/kg SW8270
Pyrene 360 U pg/kg SW8270
Benzo(a)anthracene 360 U png/kg SW8270
Chrysene 360 U ng/kg SW8270
Benzo(b)fluoranthene 360 U ne/kg SW8270
Benzo(k)fluoranthene 360 U ng'kg Sw8270
Benzo(a)pyrene 360 U png/kg SW8270
Indeno(1,2,3-cd)pyrene 360 U ng/kg SW8270
Dibenz(a,h)anthracene 360 U ug/kg SW8270
Benzo(g,h,i)perylene 360 U ug/kg SW8270

¥ U= analyte not detected above method detection limit
¥ J=estimated value



VALIDATED SOIL DATA FOR OTHER ANALYSIS

TABLE B3

REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT4S, WURTSMITH AFB, MICHIGAN

Sample Sample Sample Interval Analyte Result Units Analytical
Location Date (ft bgs: begining-ending) Method
MPA-OT45 28-Sep-94 8.00- 9.50 Moisture, Percent 10 % E160.3
Phosphorus, Total Orthophosphate 278 U* mg/kg E300.0
Nitrogen, Tota! Kjeldah] 535 U mg/kg E351.3
pH 7.83 pH units SW9045
MPB-0T45 28-Sep-94 8.00 - 9.50 Moisture, Percent 9.1 % E160.3
Phosphorus, Total Orthophosphate 275 U mg/kg E300.0
Nitrogen, Total Kjeldahl 54 U mg/kg E351.3
Iron 1300 mg/kg SW6010
Alkalinity, Carbonate 275 U mg/kg E310.1
pH 7.22 pH units SW9045
MW4-0T45 29-Sep-94 8.00- 9.50 Nitrogen, Total Kjeldahl 575 U mg/kg E351.3
Total Organic Carbon 0.15 % - SW9060
MW6-0T45 29-Sep-94 8.00- 9.50 Total Organic Carbon 0.06 % SW9060
MW8-0T45 29-Sep-94 8.00 - 9.50 Total Organic Carbon 0.06 % SW9060
MWI10-OT45 | 6-Oct-94 68 - 70 Phosphorus, Total Orthophosphate 298 U mg/kg E300.0
Nitrogen, Total Kjeldahl 195 mg/kg E351.3
pH 928 pH units SW9045
Total Organic Carbon 0.16 % SW9060
MW11-0T45 | 7-Oct-94 12.00 - 14.00 Total Organic Carbon 0.05 U % SW9060
VW1-0T45 28-Sep-94 8.00 - 9.50 Moisture, Percent 115 % E160.3
Phosphorus, Total Orthophosphate 284 U mg/kg E300.0
Nitrogen, Total Kjeldahl 551 U mg/kg E351.3
Iron 1500 mg/kg SWe6010
Alkalinity, Carbonate 282 U mg/kg E310.1
pH 7.86 pH units SW9045

¥ U= analyte not detected above method detection limit




TABLE B4
VALIDATED SOIL GAS DATA FOR VOLATILE ORGANIC COMPOUNDS
REMEDIAL ACTION PLAN

RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Sample Interval Analyte Result Units Analytical
Location Date (ft bgs: begining-ending) Method
MPB-OT45 11-Oct-94 9.00 - 9.50 Benzene 0.017 U* pg/L TO3
Toluene 002 U ug/L TO3
Ethylbenzene 14 pg/L TO3
Xylenes (Total) 3.2 ng/L TO3
Petroleum Hydrocarbons 2100 ug/L TO3
MW2-0T45 8-Oct-94 5.00-10.00 Benzene 0.006 U pg/L TO3
Toluene 0.008 U pg/L TO3
Ethylbenzene 0.17 pg/L TO3
Xylenes (Total) 0.53 pe/L TO3
Petroleum Hydrocarbons 380 pg/L TO3
VWI1-0T45 8-Oct-94 5.00 - 10.00 Benzene 0.006 U pg/L TO3
Toluene 0.008 U pg/L TO3
Ethylbenzene 0.26 pug/L TO3
Xylenes (Total) 1 pg/L TO3
Petroleum Hydrocarbons 910 pg/L TO3

* U= analyte not detected above method detection limit




TABLE B.5S
VALIDATED SOIL FLUX DATA FOR VOLATILE ORGANIC COMPOUNDS
AND TOTAL PETROLEUM HYDROCARBONS
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Analyte Result Units Analytical
Location Date Method

BKG-OT45 | 11-Oct-94 |[Benzene 0.006 U" pg/L TO3

Toluene 0.008 U pg/L TO3

Ethylbenzene 0.009 U ng/L TO3

Xylenes (Total) 0.031 pg/lL TO3

Petroleum Hydrocarbons 13 - pg/L TO3

MPB-OT45 |} 11-Oct-94 |Benzene 0.006 U pg/L TO3

Toluene 0.034 pg/L TO3

Ethylbenzene 0.009 U pg/L TO3

Xylenes (Total) 0.013 pg/L TO3

Petroleum Hydrocarbons - 1.6 ug/L TO3

MPB-OT45 | 18-Oct-94 [Benzene - 0007 U .pug/L TO3

Toluene 0.008 U ug/L TO3

Ethylbenzene 0.009 U pg/L TO3

Xylenes (Total) 0.009 U pg/L TO3

Petroleum Hydrocarbons 14 ug/L TO3

MW2-0T45 | 11-Oct-94 |Benzene 0.006 U ° ng/L TO3

Toluene 0.008 ug/L TO3

Ethylbenzene 0.009 U pg/L TO3

Xylenes (Total) 0.009 U pg/L TO3

Petroleum Hydrocarbons 4.9 pg/L TO3

MW2-OT45 | 18-Oct-94 |Benzene 0.007 U pg/l . TO3

- Toluene 0.023 ng/L TO3

Ethylbenzene 0.009 U pg/L : TO3

Xylenes (Total) 0.009 U ug/L . TO3

Petroleum Hydrocarbons 3.1 pg/lL - 'TO3

VWI1-OT45 | 11-Oct-94 |Benzene 0.006 U ~ pg/L TO3

* [Toluene ‘ - 0038 ° pg/L TO3

Ethylbenzene , 0.009 U ug/L ~ TO3

Xylenes (Total) ' : 0.009 U ug/L - - TO3

. Petroleum Hydrocarbons 2.6 : pg/L . | . TO3

VW1-OT45 | 18-Oct-94 |Benzene 0.007 U ug/L TO3

' . Toluene . 0.008 pg/L TO3
Ethylbenzene 0.009 U - pg/L TO3 .

Xylenes (Total) 0.009 U pg/L TO3

Petroleum Hydrocarbons 1 pg/L TO3

¥ U= analyte not detected above method detection limit



SITE OT4S, WURTSMITH AFB, MICHIGAN

TABLE B.5
FLUX CALCULATIONS
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION

BG-10/11/94
ANALYTE |MEAS. CONC. AREA FLOWRATE | Erate{uncor.}l temp{c} | temp(a) C factor Erate
ug/L m’ L/min ug/min m?
benzene 0.006 0 0.164 5 0.18292683 15.9 9.8 2.21001654 | 0.404271 {MDL USED TO CALC. EMISSIONS
toluene 0.009 0 0.164 5 0.27439024 0.606407 IMDL USED TO CALC. EMISSIONS
elhylbenzene; 0.008 0 0.164 5 0.27439024 0.606407 [MDL USED TO CALC. EMISSIONS
xylenas 0.031 1 0.164 5 0.84512195 2.088735|ANALYTE DETECTED
tph 13 1 0.164 5 396.341463 875.9212|ANALYTE DETECTED
VW1-10/11/94
ANALYTE [MEAS. CONC. AREA FLOWRATE | Erate(uncor.)l temp{c) { temp(a) C factor Erate
ug/l m? Limin ug/min m?
benzene 0.006 0 0.164 5 0.18292683 10.9 11.8 0.88958519 { 0.162729 [MDL USED TO CALC. EMISSIONS
toluene 0.038 1 0.164 5 1.15853659 1.030617 JANALYTE DETECTED |
ethylbenzene, 0.009 0 0.164 5 0.27439024 0.244093 [MDL USED TO CALC. EMISSIONS
xylenes 0.009 [4] 0.164 5 0.27439024 0.244093 [MDL USED TO CALC. EMISSIONS
tph 2.6 1 0.164 5 79.2682927 70.5159 |ANALYTE DETECTED
MPB-10/11/94
ANALYTE |MEAS. CONC. AREA FLOWRATE | Erate(uncor.)| temp(c) | temp{a) C factor Erate
ug/L m? Umin ug/min m*
benzene 0.006 0 0.164 5 0.18292683 22.5 13 3.43837852 | 0.628372 |[MDL USED TO CALC. EMISSIONS
toluene 0.034 1 0.164 5 1.03658537 3.564173 |[ANALYTE DETECTED
ethylbenzene: 0.009 0 0.164 5 0.27439024 0.943458 [MDL USED TO CALC. EMISSIONS
xylenes 0.013 1 0.164 5 0.39634146 1.362772 [ANALYTE DETECTED
tph 1.6 1 0.164 5 48.7804878 167.7258 |ANALYTE DETECTED
MW2-10/11/94
ANALYTE |MEAS. CONC. AREA FLOWRATF | Erate(uncor.)| temp(c) | temp{a) C factor Erate
ug/l m? Umin ug/min m*
benzene 0.006 0 0.164 5 0.18292683 21.2 12.8 2.98022857 | 0.545164 [MDL USED TO CALC. EMISSIONS
toluene 0.008 1 0.164 5 0.24390244 0.726885 |ANALYTE DETECTED
ethylbenzene| 0.003 4 0.164 5 0.27439024 0.817746 [MDL USED TO CALC. EMISSIONS
xylenes 0.009 0 0.164 5 0.27435024 0.817746 {MDL USED TO CALC. EMISSIONS
tph 4.9 1 0.164 5 149.390244 445.2171 |ANALYTE DETECTED
VW1-10/18/34
ANALYTE |MEAS. CONC. AREA FLOWRATE | Erate(uncor.)| temp{c) | temp(a) C factor Erate
ug/l m? Lmin pg/min m®
benzene 0.007 [ 0.164 5 0.21341463 15.6 16.7 0.86675407 | 0.184978 [MDL USED TO CALC. EMISSIONS
toluene 0.008 1 0.164 5 0.24390244 0.211403 |ANALYTE DETECTED il
ethylbenzene 0.009 0 0.164 5 0.27439024 0.237829 [MDL USED TO CALC. EMISSIONS
Xxylenes 0.009 [ 0.164 5 0.27439024 0.237829 [MDL USED TO CALC. EMISSIONS
fph 1 1 0.164 5 30.4878049 26.42543 |ANALYTE DETECTED
MPB-10/18/94
ANALYTE IMEAS. CONC. AREA FLOWRATE | Erate(uncor.)| temp(c) | temp(a) C factor Erate
pg/l m? Limin ug/min m?
benzene 0.007 0 0.164 S 0.21341463 16.8 17.2 0.94932887 | 0.202601 |MDL USED TO CALC. EMISSIONS
toluene 0.008 0 0.164 5 0.24390244 0.231544 |MDL USED TO CALC. EMISSIONS
sthylbenzene 0.009 0 0.164 5 0.27439024 0.260487 IMDL USED TO CALC. EMISSIONS
xylenes 0.009 o] 0.164 5 0.27433024 0.260487 [MDL USED TO CALC. EMISSIONS
iph 1.4 1 0.164 5 42.6829268 40.52013 [ANALYTE DETECTED
MW2-10/18/94
ANALYTE |MEAS. CONC. AREA FLOWRATE |Erate(uncor.)| temp(c) | temp(a) C factor Erate
ug/t m’ Umin pg/min m*
benzene 0.007 0 0.164 5 0.21341463 17.8 17.5 1.03577048 | 0.221902 ]MDL USED TO CALC. EMISSIONS
toluene 0.023 1 0.164 5 0.70121951 0.729107 {ANALYTE DETECTED
ethylbenzene 0.009 0 0.164 5 0.27439024 0.285303 [MDL USED TO CALC. EMISSIONS
xylenes 0.009 0 0.164 5 0.27439024 0.285303 [MDL USED TO CALC. EMISSIONS
iph 3.1 1 0.164 5 94.5121951 98.27099 [ANALYTE DETECTED |

I ]




TABLE B.6
VALIDATED GROUND WATER DATA FOR VOLATILE ORGANIC COMPOUNDS
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Analyte Result Units Analytical
Location Date Method
MW6-0T45 30-Sep-94  |1,2,4-Trimethylbenzene 4 U pg/L SW8020
1,2,3-Trimethylbenzene 4 U pug/L SW8020

MW7-0T45 28-Sep-94  [Benzene 1.7 J ng/L SW8020
Toluene 04 ] pg/L SW8020

Ethylbenzene 1] ng/L SW8020

Xylenes (Total) 06 J pg/L SW8020

1,3,5-Trimethylbenzene 1.3 J png/L SW8020

1,2,4-Trimethylbenzene 4 U ug/L SW8020

1,2,3-Trimethylbenzene 4 U pg/L SW8020

12-Oct-94  |Total Extractable Hydrocarbons 5 U mg/L M8015

Total Volatile Hydrocarbons 1 U mg/L M8015

MW8-0OT45 30-Sep-94 |Benzene 04 U pug/L SW8020
: Toluene 4 U pg/L SW8020

Ethylbenzene 4 U png/L SW8g020

Xylenes (Total) 4 U pg/L SW8020

1,3,5-Trimethylbenzene 4 U pg/L SW8020

1,2,4-Trimethylbenzene 4 U pg/L SW8020

1,2,3-Trimethylbenzene 4 U pg/L SW8020

MW9-0T45 12-Oct-94  |Benzene 04 U ng/L Swg020
Toluene 4 U pg/L SW8020

Ethylbenzene 4 U ug/L SW8020

Xylenes (Total) 4 U pe/L SW8020

1,3,5-Trimethylbenzene 4 U pg/L SW8020

1,2,4-Trimethylbenzene 4 U ug/L SW8020

1,2,3-Trimethylbenzene 4 U pg/L SW8020

MW10-OT45 | 5-Oct-94  |Benzene 04 U. pg/L SW8020
Toluene 09 J pg/L SW8020

Ethylbenzene 4 U pg/L SW8020

Xylenes (Total) 4 U pe/L SW8020

1,3,5-Trimethylbenzene 4 U ug/L SW8020

1,2,4-Trimethylbenzene 4 U pg/L SW8020

1,2,3-Trimethylbenzene 4 U pg/L SW8020

MW11-OT45 |12-Oct-94 [Benzene 1] pg/L SW8240
Toluene 5 U pg/L SW8240

Ethylbenzene 5 U pg/L SW8240

Xylenes (Total) 5U pg/L SW8240

1,3,5-Trimethylbenzene' 5 U pg/L SW8240

1,2,4-Trimethylbenzene 5U pg/L SW8240

1,2,3-Trimethylbenzene 5 U ug/L SW8240

VW1-0T45 10-Oct-94  |Benzene 04 U ug/L SwW8020
Toluene 1.5 7 pe/L SW8020

Ethylbenzene 7.2 ug/L ' SW8020

Xylenes (Total) 23 pg/L SW8020

1,3,5-Trimethylbenzene 43 ng/L SW8020

1,2,4-Trimethylbenzene 82 pg/L SW8020

1,2,3-Trimethylbenzene 36 ng/L SW8020

12-Oct-94  |Total Extractable Hydrocarbons 5U mg/L M8015

Total Volatile Hydrocarbons 1 U mg/L MB8015

¥ U= analyte not detected above method detection limit
¥ J= estimated value
¢ Ul=estimated concentration of analyte not detected above method detection limit




TABLE B.7

VALIDATED GROUND WATER DATA FOR SEMIVOLATILE ORGANIC COMPOUNDS
REMEDIAL ACTION PLAN

RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Analyte Result Units Analytical
Location Date Method
MPB-0T45 10-Oct-94  [Naphthalene 9 Jv pg/L Sw8270
2-Methylnaphthalene 35 ug/L Sw8270

Acenaphthylene 10 U¥ pg/L SW8270

Acenaphthene 2] pe/L SW8270

Dibenzofuran 10 U png/L SW8270

Fluorene 3] ug/L SW8270

Phenanthrene 73 ug/L SwW8270

Anthracene 11 ng/L SW8270

Fluoranthene 10 U ng/L SW8270

Pyrene 10 U ng/L SW8270

Benzo(a)anthracene 10 U ug/L SW8270

Chrysene 10 U ng/L SW8270

Benzo(b)fluoranthene 10 U pg/L SW8270

Benzo(k)fluoranthene 10 U pg/L SwW8270

Benzo(a)pyrene 10 U pg/L Swg270

Indeno(1,2,3-cd)pyrene 10 U pg/L SW8270

Dibenz(a,h)anthracene 10 U ng/L SW8270

Benzo(g,h,i)perylene 10 U pg/L SW8270

MW1-0T45 13-Oct-94  |Naphthalene 10U ng/L Sw8270
2-Methylnaphthalene 10 U ng/L Sw8270

Acenaphthylene 10 U pg/L SW8270

Acenaphthene 10 U pe/L SW8270

Dibenzofuran 10 U pg/L - SW8270"

Fluorene 10 U ug/L SW8270

Phenanthrene 10 U ug/L SwW8270

Anthracene 10 U ug/L SW8270

Fluoranthene 10 U pg/L SW8270

Pyrene 10 U pe/L SW8270

Benzo(a)anthracene 10 U ng/L SW8270

Chrysene 10 U ng/L SwW8270

Benzo(b)fluoranthene 10 U pg/L . SW8270

Benzo(k)fluoranthene 10U ug/L SW8270

Benzo(a)pyrene 10 U pg/L SW8270

Indeno(1,2,3-cd)pyrene 10 U ug/L SW8270

Dibenz(a,h)anthracene 10 U ng/L SW8g270

Benzo(g,h,i)perylene 10 U pg/L SwW8270

MW2-0T45 10-Oct-94  |Naphthalene 150 pg/L SW8270
2-Methylnaphthalene 230 ng/L Sw38270

Acenaphthylene 10 U ng/L SW8270

Acenaphthene 19 ng/L SW8270

Dibenzofuran 10 U ng/L SW8270

Fluorene 26 pg/L SW8270

Phenanthrene 70 ug/L SW8270

Anthracene 5] pg/L SwW8270

Fluoranthene 10 U pg/L SW8270

Pyrene 10 U ug/L SW8270

Benzo(a)anthracene 10 U pg/L SwW8270

Chrysene 10 U pg/L SW8270




TABLE B.6
VALIDATED GROUND WATER DATA FOR VOLATILE ORGANIC COMPOUNDS
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Analyte Result Units Analytical
Location Date Method
MPB-0T45 10-Oct-94  |Benzene 04 U” ug/L SW8020
Toluene 43 ng/L SW8020
Ethylbenzene 26 1¥ g/l SW8020
Xylenes (Total) 14 pg/L SW8020
1,3,5-Trimethylbenzene 17 pg/L SW8020
1,2,4-Trimethylbenzene 36 ng/L SW8020
1,2,3-Trimethylbenzene 25 pg/L SWg020
MW1-0T45 13-Oct-94  |Total Extractable Hydrocarbons 5 U mg/L M8015
Total Volatile Hydrocarbons 1 U mg/L M8015
Benzene 04 U pg/L SW8020
Toluene 4 U pg/L SW8020
Ethylbenzene 4 U pug/L SW8020
Xylenes (Total) 4 U pg/L SW8020
1,3,5-Trimethylbenzene 4 U pg/L SW8020
1,2,4-Trimethylbenzene 4 U pg/L SW§020
1,2,3-Trimethylbenzene 4 U pg/L SW8020
MW2-0T45 10-Oct-94  |Total Extractable Hydrocarbons 20 J mg/L M8015
Total Volatile Hydrocarbons 05 J mg/L MB8015
Benzene 04 U pg/L SW8020
Toluene 4 U pug/L SW8020
Ethylbenzene 4 U pg/L SW8020
Xylenes (Total) 4 U pg/L SW8020
1,3,5-Trimethylbenzene 4 U pg/L SW8020
1,2,4-Trim-thylbenzene 4 U pg/L SW8g020
1,2,3-Trimethylbenzene 4 U pg/L SW8020
MW3-0T45 10-Oct-94  |Total Extractable Hydrocarbons 5 use mg/L M8015
Total Volatile Hydrocarbons 1.1 mg/L - M8015
Benzene 04 U pg/L SW8020
Toluene 4 U ug/L SW8020
Ethylbenzene 4 U pg/L SW8020
Xylenes (Total) 4 U pg/L SW8020
1,3,5-Trimethylbenzene 4 U ug/L SW8020
1,2,4-Trimethylbenzene 4 U pug/L SW8020
1,2,3-Trimethylbenzene 4 U pg/L SW§020
MW4-0T45 13-Oct-94  |Benzene 04 U pg/L SW8020
Toluene 4 U . pg/L SW8020
Ethylbenzene 4 U pg/L SW8020
Xylenes (Total) 4 U ug/L SW8020
1,3,5-Trimethylbenzene 4 U pg/L SW8020
1,2,4-Trimethylbenzene 4 U pg/L SW8020
1,2,3-Trimethylbenzene 4 U pug/L SW8020
MW5-0T45 11-Oct-94 |Benzene 04 U pg/L SW8020
Toluene 1.5 J pg/L SW8020
Ethylbenzene 6.3 pg/L SWg020
Xylenes (Total) 23 pg/L SW8020
1,3,5-Trimethylbenzene 19 pg/L SW38020
1,2,4-Trimethylbenzene 63 g/l SW8020
1,2,3-Trimethylbenzene 37 pg/L SW8020
MW6-0T45 30-Sep-94 |Benzene 04 U pg/L SW8020
Toluene 04 J ng/L SW8020
Ethylbenzene 4 U pg/L SW8020
Xylenes (Total) 4 U ug/L SW§g020
1,3,5-Trimethylbenzene 4 U pg/L SW8020




TABLE B.7

VALIDATED GROUND WATER DATA FOR SEMIVOLATILE ORGANIC COMPOUNDS
REMEDIAL ACTION PLAN

RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Analyte Result Units Analytical
Location Date Method
MW2-0T45 10-Oct-94  |Benzo(b)fluoranthene 10U ug/L SW8270
Benzo(k)fluoranthene 10 U pg/L SW8270

Benzo(a)pyrene 10 U pg/L SW8270

Indeno(1,2,3-cd)pyrene 10 U pg/L SW8270

Dibenz(a,h)anthracene 10 U ug/L SW8270

Benzo(g,h,i)perylene 10 U pg/L SW8270

MWS5-0T45 11-Oct-94  |Naphthalene 32 pg/L SW8270
2-Methylnaphthalene 23 ng/L SW8270

Acenaphthylene 10 U pg/L SW8270

Acenaphthene 1] ug/L SW8270

Dibenzofuran 10 U ug/L SW8270

Fluorene 2] ng/L SwW8270

Phenanthrene 1] pg/L SwW8270

Anthracene 10 U ug/L Sw8§270

Fluoranthene 10 U ug/L SW8270

Pyrene 10 U pg/L SW8270

Benzo(a)anthracene 10 U ug/L Sw8270

Chrysene 10 U pg/L SW8270

Benzo(b)fluoranthene 10 U pg/L SW8270

Benzo(k)fluoranthene 10 U pg/L SW8270

Benzo(a)pyrene 10 U ug/L SwW8270

Indeno(1,2,3-cd)pyrene 10 U pg/L SW8270

Dibenz(a,h)anthracene 10 U ug/L SW8270

Benzo(g,h,i)perylene 10 U pg/L SW8270

MW6-0T45 30-Sep-94 |Naphthalene 10 U pg/L SW8270
2-Methylinaphthalene 10 U ug/L SW8270

Acenaphthylene 10 U ng/L SW8270

Acenaphthene 10 U ug/L SW8270
Dibenzofuran 10 U . pg/L SW8270 .

Fluorene 10 U ng/L SwW8270

Phenanthrene 10 U ug/L SW8270

Anthracene 10 U pg/L SW8270

Fluoranthene 10 U ng/L SW8270

Pyrene 10 U pg/L SwW8270

Benzo(a)anthracene 10 U ng/L SW8270

|Chrysene 10 U pg/L SW8270

Benzo(b)fluoranthene 10 U ug/L SW8270

Benzo(k)fluoranthene 10 U pg/L SW8270

Benzo(a)pyrene 10 U ug/L SW8270

Indeno(1,2,3-cd)pyrene 10 U ug/L SW8270

Dibenz(a,h)anthracene 10 U g/l SW8270

Benzo(g,h,i)perylene 10 U pg/L SW8270

MW?7-0T45 28-Sep-94  |Naphthalene 64 pg/L SwW8270
2-Methylnaphthalene 1] pg/L SW8270

Acenaphthylene 10 U pg/L SW8270

Acenaphthene 10 U pg/L SW8270

Dibenzofuran 10 U png/L SW8270

Fluorene 10 U ng/L SW8270




TABLE B.7

VALIDATED GROUND WATER DATA FOR SEMIVOLATILE ORGANIC COMPOUNDS
REMEDIAL ACTION PLAN

RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Analyte Result Units Analytical
Location Date Method
MW7-0T45 28-Sep-94 |Phenanthrene 10 U ng/L SW8270
Anthracene 10 U ng/L SW8270

Fluoranthene 10 U pg/L SW8270

Pyrene 10 U pg/L SW8270

Benzo(a)anthracene 10 U pe/L SW8270

Chrysene 10 U pg/L Sw8270

Benzo(b)fluoranthene 10 U pg/L SWg270

Benzo(k)fluoranthene 10 U ng/L SW8270

Benzo(a)pyrene 10 U ug/L SW8270

Indeno(1,2,3-cd)pyrene 10 U ug/L SW8270

Dibenz(a,h)anthracene 10 U ug/L SW38270

Benzo(g,h,i)perylene 10 U pg/L SW8270

MW8-0T45 30-Sep-94 |Naphthalene 10 U ng/L Sw8270
2-Methylnaphthalene 10 U pg/L SwW8270

Acenaphthylene 10 U ng/L SwW8270

Acenaphthene 10 U ug/L SW8270

Dibenzofuran 10 U pg/L SW8270

Fluorene 10 U ng/L SW8270

Phenanthrene 10 U pe/L SwW8270

Anthracene 10 U ug/L SWg8270

Fluoranthene 10 U ug/L SW8270

Pyrene 10 U pg/L SwW8270

Benzo(a)anthracene 10 U pg/L SW8270

Chrysene 10 U pg/L SW8270

Benzo(b)fluoranthene 10 U pg/L SW8270

Benzo(k)fluoranthene 10 U ng/L SW8270

Benzo(a)pyrene 10 U pg/L Swg270

Indeno(1,2,3-cd)pyrene 10 U pg/L SW8270

Dibenz(a,h)anthracene 10 U pg/L SwWg270

Benzo(g,h,i)perylene 10 U pg/L SW8270

MW10-OT45 5-Oct-94  |Naphthalene 10 U ng/L SW8270
2-Methylnaphthalene 10 U ng/L SwW8270

Acenaphthylene 10 U pg/L SwW8g270

Acenaphthene 10 U pg/L SwW8270

Dibenzofuran 10 U pg/L SW8270

Fluorene 10 U ug/L Sw8270

Phenanthrene 10 U ng/L SwW8270

Anthracene 10U ug/L SW8270

Fluoranthene 10 U ng/L SW8270

Pyrene 10 U ug/L SW3270

Benzo(a)anthracene 10 U png/L SW8270

Chrysene 10 U pg/L SW8270

Benzo(b)fluoranthene 10 U pg/L SW8270

Benzo(k)fluoranthene 10 U ug/L SW8270

Benzo(a)pyrene 10 U ng/L SW8270

Indeno(1,2,3-cd)pyrene 10 U ng/L SW8270

Dibenz(a,h)anthracene 10 U ng/L SW8270

Benzo(g,h,i)perylene 10 U pg/L SW8270




TABLE B.7

VALIDATED GROUND WATER DATA FOR SEMIVOLATILE ORGANIC COMPOUNDS
REMEDIAL ACTION PLAN

RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Analyte Result Units Analytical
Location Date Method
VW1-0T45 10-Oct-94  [Naphthalene 13 ng/L SW8270
2-Methylnaphthalene 41 ng/L SW8270

Acenaphthylene 10U pg/L Sw8270

Acenaphthene 7] pg/L Sw8270

Dibenzofuran 10 U ug/L SwW8270

Fluorene 91] pg/L SW8270

Phenanthrene - 19 ng/L Sw8270

Anthracene 1] ng/L SW8270

Fluoranthene 10 U pg/L Sw8270

Pyrene 10U png/L SwW8270

Benzo(a)anthracene 10 U pg/L SW8270

Chrysene 10 U pg/L SwW38270

Benzo(b)fluoranthene 10 U pg/L SW8270

Benzo(k)fluoranthene 10 U peg/L SW8270

Benzo(a)pyrene 10 U pg/L SwWg270

Indeno(1,2,3-cd)pyrene 10 U pg/L SWg270

Dibenz(a,h)anthracene 10 U ug/L SW8270

Benzo(g,h,i)perylene 10 U ng/L SW8270

Y J= estimated value

¥ U= analyte not detected above method detection limit




TABLE B.8

VALIDATED GROUND WATER DATA FOR OTHER RELEVANT ANALYSES
REMEDIAL ACTION PLAN

RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Analyte Result Units Analytical
Location Date Method
MPB-0OT45 10-Oct-94 |Dissolved Oxygen 0.63 mg/L FDO
12-Oct-94 |Iron 1.99 mg/L H8008
Nitrate 0.9 mg/L H8039
Sulfate 39.52 mg/L H8051
Hydrogen Sulfide 0.1 mg/L H8131
Iron, Ferrous 1.47 mg/L H8146
Carbon Dioxide 200 mg/L H8223
Nitrite 0.005 U”* mg/L H8507
Manganese 1.3 mg/L HMANG
MW1-0OT45 13-Oct-94 [Carbon Dioxide 132 mg/L COU-02
Dissolved Oxygen 7.52 mg/L FDO
Iron 0.01 mg/L H8008
Nitrate 0.8 mg/L H8039
Sulfate 455 mg/L H8051
Hydrogen Sulfide 0.024 U mg/L H8131
Iron, Ferrous 0.02 mg/L H8146
Carbon Dioxide 41.25 mg/L H8223
Nitrite 0.005 U mg/L H8507
Manganese 005 U mg/L HMANG
Methane 0.001 U mg/L METHAN
MW2-0T45 10-Oct-94 |Carbon Dioxide 209 mg/L COU-02
. Methane 0.001 U mg/L METHAN
MW3-0T45 - | 10-Oct-94 |Carbon Dioxide 48 mg/L COU-02
Dissolved Oxygen 0.5 mg/L FDO
Methane 0.002 mg/L METHAN
13-Oct-94 |Iron 0.04 mg/L H8008
Nitrate 0.066 U mg/L H8039
Sulfate 8.57 mg/L H8051
Hydrogen Sulfide 0.024 U mg/L H8131
Iron, Ferrous 0.01 mg/L H8146
Carbon Dioxide 5 mg/L H8223
Nitrite 0.001 mg/L H8507
Manganese 0.05 U mg/L HMANG
MW4-0T45 13-Oct-94 |Dissolved Oxygen 8.71 mg/L FDO
Iron 0.16 mg/L H8008
Nitrate 23 mg/L H8039
Sulfate 333 mg/L HB8051
Hydrogen Sulfide 0.024 U mg/L H8131
Iron, Ferrous 0.04 mg/L H8146
Carbon Dioxide 8.75 mg/L H8223
Nitrite 0.005 U mg/L H8507
Manganese 0.1 mg/L HMANG
MW5-0T45 11-Oct-94 |Dissolved Oxygen 1.8 mg/L FDO
Iron 0.74 mg/L H8008
Nitrate 0.4 mg/L H8039
Sulfate 0.01 U mg/L H8051
Hydrogen Sulfide 0.024 U mg/L H8131
Iron, Ferrous 0.72 mg/L H8146



TABLE B.8

VALIDATED GROUND WATER DATA FOR OTHER RELEVANT ANALYSES
REMEDIAL ACTION PLAN

RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Analyte Result Units Analytical
Location Date Method
MWs5-0T45 11-Oct-94 |Carbon Dioxide 58.75 mg/L H8223
Nitrite 0.026 mg/L H8507
Manganese 0.2 mg/L HMANG
MW6-0T45 13-Oct-94 |Dissolved Oxygen 7.5 mg/L FDO
Iron 0.92 mg/L H8008
Nitrate 0.066 U mg/L H8039
Sulfate 34.59 mg/L H8051
Hydrogen Sulfide 0.024 U mg/L H8131
Iron, Ferrous 0.05 mg/L H8146
Carbon Dioxide 8.75 mg/L H8223
Nitrite 0.002 mg/L H8507
Manganese 0.2 mg/L HMANG
MW7-OT45 12-Oct-94 |Carbon Dioxide 205 mg/L COU-02
Dissolved Oxygen 0.03 mg/L FDO
Iron 0.19 mg/L H8008
Nitrate 0.3 mg/L H8039
Sulfate 24.64 mg/L H8051
Hydrogen Sulfide 0.024 U mg/L H8131
Iron, Ferrous 0.05 mg/L H8146
Carbon Dioxide 275 mg/L H8223
Nitrite 0.013 mg/L H8507
Manganese 1.1 mg/L HMANG
Methane 0.001 U mg/L METHAN
MWS8-OT45 13-Oct-94 {Dissolved Oxygen 0.61 mg/L FDO
Iron 0.76 mg/L H8008
Nitrate 0.1 mg/L H8039
Sulfate 26.94 mg/L H8051
Hydrogen Sulfide 0.024 U mg/L H8131
Iron, Ferrous 0.07 mg/L H8146
Carbon Dioxide 16.25 mg/L. H8223
Nitrite 0.005 mg/L H8507
Manganese 0.6 mg/L HMANG
MW9-0T45 12-Oct-94 |Iron 0.01 mg/L- H8008
Nitrate 1.6 mg/L H8039
Sulfate 18.75 mg/L H8051
Hydrogen Sulfide 0.024 U mg/L H8131
Iron, Ferrous 0.02 mg/L H8146
Carbon Dioxide 10 mg/L H8223
Nitrite 0.005 U mg/L H8507
Manganese 0.3 mg/L HMANG
MW10-OT45 5-Oct-94 |Dissolved Oxygen 04 mg/L FDO
11-Oct-94 |Iron 0.22 mg/L H8008
Nitrate 0.1 mg/L H8039
Sulfate 6.41 mg/L H8051
Hydrogen Sulfide 0.024 U mg/L H8131
MW10-OT45 | 11-Oct-94 |Iron, Ferrous 0.2 mg/L H8146
Carbon Dioxide 16.25 mg/L H8223
Nitrite B 0.002 mg/L H8507




TABLE B.8

VALIDATED GROUND WATER DATA FOR OTHER RELEVANT ANALYSES
REMEDIAL ACTION PLAN

RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Analyte Result Units Analytical
Location Date ‘ Method
MW10-OT45 | 11-Oct-94 |Manganese 0.05 U mg/L HMANG
MWI11-OT45 | 12-Oct-94 |Dissolved Oxygen 7.55 mg/L FDO
Iron 0.024 U mg/L H8008
Nitrate 0.4 mg/L H8039
Sulfate 18.71 mg/L H8051
Hydrogen Sulfide 0024 U mg/L H8131
Iron, Ferrous 0.01 mg/L H8146
Carbon Dioxide 12.5 mg/L H8223
Nitrite 0.013 mg/L H8507
Manganese 0.3 mg/L HMANG
VW1-0T45 10-Oct-94 [Dissolved Oxygen 1.6 mg/L FDO
12-Oct-94 |Iron 1.75 mg/L H8008
Nitrate 0.8 mg/L H8039
Sulfate 16.84 mg/L H8051
Hydrogen Sulfide 0.024 U mg/L H8131
Iron, Ferrous 1.42 mg/L H8146
Carbon Dioxide 38.75 mg/L H8223
Nitrite 0.005 mg/L H8507
Manganese 0.8 mg/.  |HMANG

Yyu= Analyte Not Detected Above Method Detection Limit




TABLE B.9

GEOCHEMICAL DATA MEASURED IN THE FIELD

REMEDIAL ACTION PLAN

RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample Analyte Result Units Analytical
Location Date Method
MPB-0T45 10-Oct-94  |Electrical Conductivity 0.404 J7 mmhos/cm FCOND
pH 634 ] pH units FPH

Redox potential 2.85835 1 pE units FREDOX

Temperature 134 ) °C FTEMP

12-Oct-94 |Alkalinity, Carbonate 220 J mg/L H8221

MW1-0T45 13-Oct-94 |Electrical Conductivity 0.333 J mmhos/cm FCOND
pH 648 J pH units FPH

Redox potential 242224 ) pE units FREDOX

Temperature 141 J °C FTEMP

Alkalinity, Carbonate 100 J mg/L H8221

MW3-0T45 10-Oct-94  |Electrical Conductivity 0.17 J mmbhos/cm FCOND
pH 87 1J pH units FPH

13-Oct-94 |Alkalinity, Carbonate 80 J mg/L Hg8221

MW4-0T45 13-Oct-94 |Electrical Conductivity 0.255 J mmbhos/cm FCOND
pH 7.29 ] pH units FPH

Redox potential 2.89723 ] pE units FREDOX

Temperature 13.7 ] °'C FTEMP

Alkalinity, Carbonate 80 J mg/L H8221

MW5-0T45 11-Oct-94 [Electrical Conductivity 0322 J mmbhos/cm FCOND
pH 7.02 J pH units FPH

Redox potential 2.94963 J pE units FREDOX

Temperature 11.8 J °C FTEMP

Alkalinity, Carbonate 160 J mg/L H8221

MW6-0T45 13-Oct-94 {Electrical Conductivity 0.184 J mmbhos/cm FCOND
pH 8.01 J pH units FPH

Redox potential 244929 ] pE units FREDOX

Temperature 133 1] °C FTEMP

Alkalinity, Carbonate 80 J mg/L H8221

MW7-0T45 12-Oct-94  |Electrical Conductivity 0.556 J mmbhos/cm FCOND
pH 7.16 1 pH units FPH

Redox potential 3.39249 J pE units FREDOX

Temperature 135 ) C FTEMP

Alkalinity, Carbonate 180 J mg/L H8221

MW8-0T45 13-Oct-94 |Electrical Conductivity 0.384 J mmhos/cm FCOND
pH 748 J pH units FPH

Redox potential 2.69439 J pE units FREDOX

Temperature 3.1 ] °C FTEMP

Alkalinity, Carbonate 180 J mg/L H8221

MW9-0T45 12-Oct-94 |Electrical Conductivity 0318 J mmhos/cm FCOND
pH 749 J pH units FPH

Redox potential 4.74814 ] pE units FREDOX

Temperature 133 ] 'C FTEMP

Alkalinity, Carbonate 160 J mg/L H8221

MW10-0T45 5-Oct-94  |Electrical Conductivity 0.265 J mmhos/cm FCOND
pH 8.05 J pH units FPH

Redox potential 1.13252 J pE units FREDOX




TABLE B.9
GEOCHEMICAL DATA MEASURED IN THE FIELD
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH A¥FB, MICHIGAN

Sample Sample Analyte Result Units Analytical
Location Date Method
MW10-OT45 | 5-Oct-94 |Temperature 10.8 J °C ' FTEMP
11-Oct-94 |Alkalinity, Carbonate 160 J mg/L H8221

MW11-OT45 | 12-Oct-94 |Electrical Conductivity 0.353 J mmhos/cm FCOND
pH 752 ] pH units FPH

Redox potential 4.09398 J pE units FREDOX

Temperature 13.3 ) °'C FTEMP

Alkalinity, Carbonate 180 J mg/L H8221

VW1-0T45 10-Oct-94 |Electrical Conductivity 0.309 J mmhos/cm FCOND
pH ' 6.82 ] pH units FPH

Redox potential 3.43475 ) pE units FREDOX

Temperature 122 ] *C FTEMP

12-Oct-94 ]Alkalinity, Carbonate 160 J mg/L H8221

¥ J= estimated value



TABLE B.10
QA/QC WATER BLANKS
REMEDIAL ACTION PLAN

RISK-BASED APPROACH TO REMEDIATION
SITE OT45, WURTSMITH AFB, MICHIGAN

Sample Sample

Type Date Matrix
Equipment Blank 29-Sep-94 | Water
Field Blank 29-Sep-94 | Water
Trip Blank 06-Oct-94 | Water
Trip Blank 28-Sep-94 | Water
Trip Blank 03-Oct-94 | Water
Trip Blank 14-Oct-94 | Water
Water Supply Blank 29-Sep-94 | Water

Note:

1) Trip blanks were associated by date.

2) No samples were qualified due rinsate
contamination because no analytes were
detected in any of the blanks.




§ f = 0LI8MS 1o sua1kg

{ [ = 0LT8MS jlog auslkg

[ f = 0LTI8MS Jlog suatjueION| ]

f f = 0LI8MS 11og sussAry)

f [ = 0LT8MS Jlog susyyueIongy(q)ozuag

s f = 0LT8MS Jio§ auaikd(e)ozuag

[ f = 0LTBMS 1ios suademiue(e)ozZUag $6-190-L0

f f = 0708MS j1os auszusqiAyig

[ { = S108N jlos suoqreooIpAH sjqercenxg [e0]|  pe-des-gzl ¢pIO-GdN
f f = 0LT8MS 11os ouIAg

[ f = 0LTI8MS L auaskd(pa-¢‘z‘1)ouapul

[ [ = 0LT8MS j1os susyUeIOn |

f f = 0LZ8MS liog auasAiy)

{ f = 0LT8MS liog suatpuelony(y)ozuag

[ [ = 0LT8MS 1os suajArad(1y‘8)ozuag

[ { = 0LT8MS L suatpuelon(j(q)ozuag

f [ = 0LZ8MS jtos ouaikd(e)ozuag

[ [ = 0LT8MS 1o suoeIyyue(e)ozuag $6-10-L0

Y f = 0708MS lios suanjo],
0 [ anN STOS Jios su0qred0IpAY s[qepenxg [elo]|  6-de5-87] SHIQ-VAW
[ f = 0LT8MS Sumn) [ug sualkg

f f = 0LT8MS 3umn) jjua suason|§

f Iy = 0LT8MS Sumn) Jua ueiryozuaqi(

¥ [ = 0LT8MS Sumn) [uq suayydeuaoy

[ [ = 0208MS Sumn) [jua suazuaqAyg

[ [ = ST08N Sumn) [jug su0qse0oIpAY sjqerenxg [elol |  y6-dsg-gg|  sv10-2d

poday \vmm_ £ bmﬂ E ; ,_mm_ £ sy POUISIN XIeN Aheuy )1 7| uoneso]
TeuLy 104 yuejg poyiey | swn] Suipjoy | Alojerogqeq [esnieuy ajdureg sjdureg
NVOIHDIN ‘ddV HLINSLINM ‘SPLOALIS
NOILVIAANATY OL HOVOUddY GASYI-ISTA
NVTId NOLLOV "TVIQAINHA
NOLLVOI'TddY dAIII'TVAO NOLLVAI'TVA V1LVd

114 4 1dV.L




Iy f = 0T08MS 110§ QUZUI[AYISWILL LT

[ [ = 0T08MS jlog sugzuaqAylawa ] €7 y6-das-67| SHLO-6MW
mn f n f = 0T08MS Jlog (tes01) souo]dxX

mn s n [ = 0Z08MS Jlos auanjo],

mn f aN 0708MS 1Y suazuaqAmpg

n f aN 0708MS [og auszuog

s f f = 0TO8MS liog suazuaqiAyIPWI -6 €

n [ an 0T08MS os SusZUqIAYSWHI -p T

0n f aN 0Z08MS 1tog susZUAq[AROWIL [ -€°T°

[ { [ = STOSN Jlos SU0qred0IpAH S|qEIOBNXT [RIO] p6-dos-LT] SHIO-LAW
n I n = 0T08MS 110§ (je10]) saus|Ax

0 f o = 0T08MS [log auanjo], y6-498-671 SPLO-9MW
f { = 0LTI8MS Jiog sualkg

f { = 0LT8MS 110§ suayydeusoy

f [ = 0T08MS 1108 SUZUSQIAYIOWL -G €]

1y ¥ = 0Z08MS ios uszZUQAYIRWH L -p'T ] .

[ [ = 0TO8MS 1108 suszuaqAaw 1 -€7°] y6-d95-67]  SPLO-SMIN
m § aN 0708MS 1os (je10) saualAX

n [ n = 0708MS lios (jes01) ssuajAx

mn f § aN 0T08MS 110§ ausnjo]

n { n = 0Z08MS 108 auanjo]

n f an 0208MS ltog - auazuaqiApg

mn f aN 0Z08MS 1o suazuag

mn § an 0708MS Jlog suazuaqIAYIPWH -G €]

mn y anN 0T08MS fros SUZUSQIAYIPWIL L - T

0 [ aN 0708M S Jtos - QuszusqlAaWN ] -€°T Y6-R0-€0| SPLO-0IMIN
wodoy | Seid H3eld Beld RILECY | e XIEN heuy areq uonEso]
feury 104 uelg poysjy | suy Suipjoy A1oyeroqer] jeanfeuy ojdweg sjdureg

NVOIHDIN ‘ddV HLIASLINM ‘SPLOALIS
NOILVIAAWIY OL HOVOUddV dASVI-JISTH

NV1d NOLLODYV TVITANIA

NOLLVOI'TddV YAAITVAO NOLLVAI'TVA VLVd
ITd I19v.L




f [ = 9p18H 158 snowa,] ‘uol]

[ [ = 8008H i1 uoJ] p6-190-¢11 _ SvLO-EMIN]
f [ = 0LT8MS Jalem sudsRIyuY

n f n = 0708MS LB (je10]) saualkX

I [ = STOSIN M Su0qIed0IpAH [1IBJOA [BI0L

[ [ = SI08N 191e M\ SUOQIeS0IPAH 3jqeldenxy [elo] y6-10-011 SPLO-TMIN
f f = 0YZ8MS RM ouazusg

f f = 0708MS M suozusg

f [ = LOS8H Jorem SNUIN

[ { = ov184 1ol M Snouag ‘uolf $6-0-¢11 SyI1O-TIMN
n f n = 0208MS M (rero) sausjx

I8 I = 0T08MS 1B - suanjo], $6-1°0-50

{ { = LOS8H 19l M AMNIN $6-10-11] S¥1O-0IMIN
f [ = 9v18H M snoudq ‘uol]

[ [ = 8008H I M uolj $6-100-¢1 SYLO-TAMIN
f f = 0LTBMS Iajep QuaIyjURUAYJ

[ f = 0LT8MS Iajem suspeyyden

[ f = 0LT8MS isrem auaion|

f [ = 0LT8MS Iajep\ suseIyuy

{ f = OLT8MS Jolem suayjydeusoy

[ { = 0T08MS Jotem suazuaq|Ayig v6-190-01] _S¥1O-HdIN
n f n = 0708MS 11os (je10) saua[AX

n f n = 0T08MS 1tos auan|o]

I { = 0Z08MS [log SUAZUBQIAYISWILL -G €]

[ [ [ = ST08N Jlog SU0QIES0JPAH 3|qeIoRNXT [BI0] v6-do5-87| SYIO-TMA
A [ n = O0CO8MS _11o§ (er01) s3usjAx v6-dog-67] SYIO-6MW

wodey | Seld p3eld q3eld JRILL POYIIA XILBIAL Aheuy . areq uoneso]
reut 104 yuejg poyis]N | awi] Suipjoy | Aiojeioge [eonAjeuy ojdweg ojdureg

NVOIHDIN ‘ddV HLINSLINM ‘St LOTLIS
NOILVIAHINIY OL HOVOUddV AASVH-STd

NVI1d NOILOY TYIQIINIY

NOILVDI'TddV JAAITVAO NOLLVAI'IVA V1Vd
g 31dviL



[ f = 0LZ8MS sl sualon]J
f f = 0LZ8MS BEM sussenguy
f f = 0LZ8MS oM suayiydeusoy
f [ = 0co8Mms R suanjol $6-190-01
[ [ = LOS8H 19BN ALIN $6-100-C1] SYIO-TMA
f [ = 9P18I1 Islem : snowa, ‘uol|
[ [ = 8008H dole M uoJj ¥6-120-211 SPLO-6MIN
L { = LOS8H e AN $6-19Q-€1] SHIO-3MIN
f [ = OLTBMS 1M suapeyiydeu]AylaN-7
H [ = 0208MS Iajem (je101) saus|kY
[ { = 0208MS Jorem ausnjof,
[ [ = 0708MS oM 2uazuaqiAYg
f f = 0Z08MS oM ouszusg
{ I = 0T08MS LT QuszuUaqAaWL -6 €] v6-das-8z
[ [ = 4L0S8H RE2LT0\Y SN I REOA T BRI ARON TN A
f [ = 0Z08MS EEL7'Y auanjol|  p6-das-0¢
{ [ = L0¢8YH 191B A SUOIN $6-10°0-€1| SPLO-9MW
[ f = 0LT8MS Jorem\ SuUAYIURUAYJ
[ [ = 0LT8MS Islem sualonj
{ o = 0LZBMS oM suayydeusoy
{ [ = 0T08MS Jorem susnjo]
{ { = LOSSH leM SN 6 R0O-111 SYIO-SMIN
[ { = 9v18H 1B snoudy ‘uolj p6-1P0O-¢1{ SYIO-YMW
f f = SLISY lalem SueyRN
mn [ anN S108W Ilem SU0qQIed0IpAH 9|qeIoRNXT [R10],
[ [ = L0¢8H JolBA\ SUIIN $6-10-€1| SPIO-CMIN
uoday amm_ 1 \umm_ d ; pmm_ L JRINEE POUIIA XLJBA Afeuy aeq uoneso]
U | 70d | Yue|g poyioy | swi] Suipjoy | Aiojeloge | [eondjeuy sjdureg 3|dureg

NVOIHOIN ‘ddV HLINSLINM ‘St.LOIALIS
NOILVIAIWAA OL HOVOUddV AASYE-MSId
NV1d NOILDV TVIAINATY
NOILVDI'TddV YIAIJI'TVAO NOILLVAITVA V1LVA
Ira 41dvaL



“1OJ 9Yi MO[3q pue T oY) 9A0qe sem anjea paprodal oy asnedaq patjdde sem Sey v = »
“Yue[q poyjau e Jo sisjeue oy} Suunp pojoolep sem SjA[eus Ue asnedsq paljdde sem Sej v =,
"papasoxa sem awn uipjoy djdures asneaaq ejep ay) 0} pardde sem Jey v =

‘papiodal sem on[eA [eal UY = =, 'PII0AIAP 10U = ON "AI0jRIOqe] [eonA[eue Aq papodal ynsay = ,
woday | ,3eiq 3elg 3el g Hnsay pPoyIs N X8 h[euy aeq uones0]
P I "
[eut] 104 | Yusig powtspy | sumjy Suipjoy | Aiojeioge-| [ednARuY ojdureg ojdureg

NVOIHDII ‘ddV HLIASLYNM ‘ShLOILIS
NOLLVIQAWAY OL HOVOUddV QdSVa-)SId
NV1d NOLLOV TVIQAINIY
NOLLVOI'TddV ¥AIAIIVAO NOLLVAI'TVA V1Vd

. I I19V.L



B | n ose n 08¢ sustpuesony(q)ozusg -6 0LZ8MS

88d | n ose n os¢ auaihd(e)ozusg - 6 0LT8MS

/B | n ose n osg suddeiqiue(e)ozuag 1- 6 0LI8MS

38 1 n ose n 0se QUSVBIPUY In- 6 0LZ8MS

B | N ose n ose susjAipydeusny -6 0LT8MS

Bl | 0 osg n o0se suapydeuddy -6 0LT8MS

B | v n o9y (levo1) seusjdx I1- 6 0708MS

B8 | v noy suszuaqAqawI -6 e’] - 6 0708MS

e | m ¢ no9v SUZUAQIAYIIWLL-H T’ ] It - 6 0Z08MS

/B | N v n oy SUAZUSQIAIWLI-€°T -6 0Z08MS

B | v noy auszuaqiAypd -6 0Z08MS

S8 | mn v n sy suanjof 1m- 6 0708MS

38 | 0 +0 0 990 : sudzUSg -6 0Z08MS Jios $6-1°0-£0 SP10-0I MW

1/31 n 6000 n 6000 (es01) souagdx o 0- 0 €0L
1ot | /8 ST S suoqIes0IpAH wnafonad 0- 0 " €0l

/81 N 6000 n 6000 sudzusqlayig 0- 0 €01
so'1z | 1/8d $10°0 £20°0 . susnjoL, 0- 0 £0L

/38 0O (000 0 £000 Juazuag 0- 0 €01, xaysen 10§ | $6-190-81 SYIO-TMIN
606 | /8 Tl 1 (1e10]) seudjAx or - § €01
000 | /8 016 016 SU0qIEd0IPAH WN3J0ndd 01 - ¢ £OL
L | 18 €0 9T0 JuazuqIARY o1 - S. €01

/81 n 8000 n 8000 ausnjoL 01 - § €0L

131 0 900 19000 audzuag o1 - ¢ £0L sep [10§ $6-120-80 SPLO-TMA
€0¢g | 1Bd v'E (4 (ero1) sausjdx §6 - 6 €0l
000 | 1/8d 0012 001z - suoqIesospAH wnajonsg §6 - 6 €0l
896 | 123 L1 ¥l suozuaqIAyig $6 - 6 €01

/8 n o n 200 susnjof $6 - 6 £OL

/31 n L1070 0 L1090 suazuag $6 - 6 €01 seg |log p6-10Q-11 SY10-9dN
~ddd | stun nsay nsay Aheuy (Suipua-Buruui3aq :s3q y) POYIIN XINBA e uones0]

ojdureg ajesyjdngy sjdureg jeay Jeasoiu] 9jdureg [edndjeuy ojdureg ajdureg
NVOIHDIN ‘dAV HLINSLINM ‘SyLO ALIS
NOILVIGAWAY OL HOVOUddV AaSVE-MSId
NV1d NOLLOV TVIQINTI
SLTIASHY ATAAYS JLVIOI'IdTY ANV JLVOI'ldNd
rqa 1'1av.L



-o1dures 2je0ljdnp pue [2aI UIIMIAQ OUIIPIP Ju2dsad sAnEl = add ,,

08¢ sua1kg I -

88l | n ose n 6 0LT8MS
a8 | n ose n ose suaIyUeUIYJ In- 6 0LT8MS
8 | n ose n os¢ suspeyiydeN -6 0LT8MS
B/ n os¢ n ose susjeyqiydeuApoN-7 -6 0LTZ8MS
38d | n ose n o0se auaikd(po-¢'z'1)ouspuy -6 0LT8MS
381 | n ose n ose suauesonf - 6 0LT8MS
38l | n osg n os¢ auazon| g In- 6 0LZ8MS
81 | n ose n os¢ ueIngozuaqi(q In- 6 0LT8MS
8l | n os¢ n os¢ sudgesfue(y‘e)zusqiq 1In-6 0LT8MS
3yad | n os¢ n ose suasn) -6 0LZ8MS
881 | n ose n os¢ susyjueiony(y)ozusg In- 6 0LT8MS
BB | 0 osE 0 08¢ suaj£1ad(1y‘3)ozusg 11 - 6 0LI8MS Jiog y6-120-£0 SYLO-0IMI
Addd | suun Hnsoy nsoy Ahjeuy (3uipus-3uumniaq :s3q y) PO X1nep aeq uoned0]
sjdures edrdngg sjdures [eay eAsaiuj sjdures [eonAeuy ojdureg sjdures
NVOIHDIN ‘ddV HLOASLANM ‘SP1O ALIS
NOILVIQAINTY OL HOVOUddV adSvda-JiSid
NVI1d NOILOV TVIATANTH
SLINSHY ATdINVS ALVOI'TdAY ANV ALVOI'TdNd
agd1avl



TABLE B.13
DETECTED ANALYTES IN GROUNDWATER FOR VOLATILE ORGANIC
COMPOUND AND SEMIVOLATILE COMPOUND ANALYSES

(1995 DETECTED ANALYTES ONLY)
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT-45, WURTSMITH AFB, MICHIGAN

Sample Analytical
Location Sample Date | Analyte Result | Units Method

0T45-MW11 17-Oct-95 Benzene 1.3 ng/L Sws8020
1,2,3,4-Tetramethylbenzene 2.9 pe/lL SW8020

0T45-MW11 17-Oct-95 Benzene 1.1 pe/L SW8260
1,2,3,4-Tetramethylbenzene 4.3 pe/L SW8260

OT45-MW11 17-Oct-95 Naphthalene 1 pe/L SW8270

OT45-MW5 17-Oct-95 Ethyl Benzene : 5.0 pug/L SW8020
Total Xylenes (m,p & 0) 11 png/L SW8020
1,3,5-Trimethylbenzene 4.3 pg/L SW8020
1,2,4-Trimethylbenzene 15 pg/L SW8020
1,2,3-Trimethylbenzene 7.3 png/L - SW8020
1,2,3,4-Tetramethylbenzene 13 pg/L SW8§020

OT45-MW7 17-Oct-95 Benzene 1.3 ng/L SW8020
Ethy! Benzene 11 pne/L SW38020
Total Xylenes (m,p & 0) 1.2 pg/L SW8020

1,2,4-Trimethylbenzene 1.8 | pg/L SW8020
1,2,3-Trimethylbenzene 1.8 pe/L SW8020
1,2,3,4-Tetramethylbenzene 26 pe/L SW8020

OT45-MW12 17-Oct-95 Ethyl Benzene 2.8 | pg/L SW8020
Total Xylenes (m,p & o) | 5.4 pg/L SW8020
1,3,5-Trimethylbenzene 2.3 pg/L SW8020
1,2,4-Trimethylbenzene 7.6 ng/L SW8020
1,2,3-Trimethylbenzene 4.4 pg/L SW8020
1,2,3,4-Tetramethylbenzene 7.4 pg/L SW8020

OT45-MW12 17-Oct-95 Naphthalene 18 pg/L SW8270

OT45-MW4 17-Oct-95 1,2,3-Trimethylbenzene 0.8 pg/L SW8020

0T45-MW10 18-Oct-95 Total Xylenes (m,p & o) 1.3 pg/L SW8020

OT45-MPB 18-Oct-95 Ethyl Benzene 0.6 pg/L SW8020
Total Xylenes (m,p & o) 2.6 ng/L SW8020
1,2,4-Trimethylbenzene 1.5 ng/L SW8020
1,2,3-Trimethylbenzene 1.3 ng/L SW8020
1,2,3,4-Tetramethylbenzene 2.1 pe/lL SW8020

0T45-VW1 18-Oct-95 Ethyl Benzene 0.8 pg/L SW8020
Total Xylenes (m,p & 0) 3.2 pg/L SW8020
1,3,5-Trimethylbenzene 2.4 pg/L SW8020
1,2,4-Trimethylbenzene 6.4 ng/L SW8020
1,2,3-Trimethylbenzene 2.3 ng/L SW8020
1,2,3,4-Tetramethylbenzene 9.4 peg/L SW8020

022/725523/92.WW6

l 1,3,5-Trimethylbenzene 54 | pg/lL SW8020




TABLE B.13 (Continued)
DETECTED ANALYTES IN GROUNDWATER FOR VOLATILE ORGANIC
COMPOUND AND SEMIVOLATILE COMPOUND ANALYSES

(1995 DETECTED ANALYTES ONLY)
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT-45, WURTSMITH AFB, MICHIGAN

Sample Analytical
Location Sample Date | Analyte Result | Units Method

OT45-MW2 18-Oct-95 Toluene 1.8 pg/L SWg020
Ethyl Benzene _ 10 | pg/L SW8020

Total Xylenes (m,p & o) 21 pe/L SW8020

1,3,5-Trimethylbenzene 8.7 pg/L SW8020

1,2,4-Trimethylbenzene 48 pg/L SW8020

1,2,3-Trimethylbenzene 26 pg/L SW8g020

1,2,3,4-Tetramethylbenzene 66 pe/L SW8020

OT45-BP4 18-Oct-95 Toluene ' 1.9 pg/L SW8020 -

Ethyl Benzene 0.6 pg/L SW8020

Total Xylenes (m,p & 0) 2.1 pg/L SW8020

OT45-BP1 18-Oct-95 Toluene 3.9 pg/L SW8020
Total Xylenes (m,p & o) 1.2 ng/L SW8020

1,2,3,4-Tetramethylbenzene | 1.2 pg/L SW8020

OT45-BP2 18-Oct-95 Benzene 0.5 pug/L SW8020
Toluene 4.2 ng/L SW8020

OT45-BP3 18-Oct-95 Toluene 6.7 pg/L SW8020
Ethyl Benzene : 1.5 pg/L SW8020

Total Xylenes (m,p & o) 9.8 ng/L SW8020

1,3,5-Trimethylbenzene 0.7 png/L SW8020

1,2,4-Trimethylbenzene 1.7 pg/L SW8020

0T45-VW1 18-Oct-95 Naphthalene 22 png/L SW8270
OT45-MW2 18-Oct-95 Naphthalene 130 png/L SW8270
L Phenanthrene 6 pg/L SW8270
0T45-MWS5 17-Oct-95 Naphthalene ' 11 pe/L SW8270

022/725523/92.WW6




TABLE B.14
DETECTED ANALYTES IN GROUNDWATER FOR VOLATILE ORGANIC
COMPOUND AND SEMIVOLATILE COMPOUND ANALYSES

(1996 - 1997 DETECTED ANALYTES ONLY)
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT-45, WURTSMITH AFB, MICHIGAN

Sample Analytical
Location Sample Date | Analyte Result | Units Method
OT45-MW7 6-Nov-96 Trichloroethene 3J pg/L SW8260
Ethyl Benzene 7 pg/L SW8260
Total Xylenes (m,p & 0) 2 pneg/L SW8260
1,3,5-Trimethylbenzene 6 pg/L SW8260
1,2,4-Trimethylbenzene 1 ug/L SW8260
: 1,2,3-Trimethylbenzene 1J png/L SW8260
OT45-MW2 24-Jun-97 1,2,3,4-Tetramethylbenzene 7.4 pg/L SW8260?

J = indicates a laboratory estimated value; compound was detected, but below the laboratory reporting limit or estimated
quantitation limit.

s:\wurt\tabb14.doc




TABLE B.14a

POSITIVE DETECTIONS OF TARGET ANALYTES IN 1837 GROUNDWATER SAMPLES.
RCRA CLOSURE OF DRMO FACILITY
. WURTSMITH AFB, OSCODA, MICHIGAN

] ANALYTE (ug/)
UJ‘ LW
-4 =
w w
E | B
: DATE w w o ® @
FJ SAMPLE chmom . SAMPLED " § g 5 §
|8 | g |&8 |8 |B}E |
& 2 | g & e z g
. e o - g >
g E = 5 N} @ x
-4 (%] 3 4 &
a ~N ” >
Lo e e ————c o ° ) P § _‘c,. E . ': R £
CTION LEVEL (307). -~ 74 260 T |22 - | - 280
' - |18 260 Rt s 30 23 280
.- 74 | 750 * 5 36 85 280
——-’———'ﬂ#
11/5/87 4 98 | 2 Z a1 r) 6
MW11 ] ) 1ss7 | <t <5 <t 8 <1 <1 <2
01 . . 17 | <1 LS <1, 1 <1 <1 <2
|[Tvwo4 B : wee?_ | <t | <5 <1 < | < < <
1 1smer | < <5 <1 | 1 A < <z |
11.DUP K ___1_1I§/87 <i <5 ] <] ; | C o< © <2
W12 | AassmT <1 <S5 <t | _< <1 <1 | <=2
RIP BLANK . 14/5/97 ©oef ' <5 _<'1 <1 < <1 Q
RINSATE BLANK 11587 <1 <5 <1 <t { <1 | < <.
ELD BLANK 1175197 <1 <5 . <1 <1 <7 1Te T <2
= — —

< - Aaalyte Not Detectad at Reported Qunnititation Limit.

- DUP - Duplicate Sample. . ' ’
1 - Action Leve!l Selectod From MERA. Operational Memorsndum 78, Rovision 3 (February 4. 1894).

2 - Action Lova! Selocted From Interim Environmental Response Division
Opprational Memorandum #8, Revieion & (June 5. 1995\




TABLE B.15
QA/QC WATER BLANKS
(1996 - 1997)
REMEDIAL ACTION PLAN

RISK-BASED APPROACH TO REMEDIATION
SITE OT-45, WURTSMITH AFB, MICHIGAN

Sample Analytical
Location Sample Date | Sample Type/Analyte Result | Units Method
OT45-MW7 6-Nov-96 Equipment Blank
Trichloroethene U ug/L SW8260
Ethyl Benzene U pg/L SW8260
Total Xylenes (m,p & o) U ug/L SW8260
1,3,5-Trimethylbenzene U pg/L SW8260
1,2,4-Trimethylbenzene U ug/L SW8260
1,2,3-Trimethylbenzene U pg/L SW8260
0T45-MW7 6-Nov-96 Trip Blank : : :
Trichloroethene 8] pg/L SW8260
Ethyl Benzene 8] ug/L ‘SW8260
Total Xylenes (m,p & 0) 8] pg/L SW8260
1,3,5-Trimethylbenzene U pg/L SW8260
1,2,4-Trimethylbenzene U ug/L SW8260
1,2,3-Trimethylbenzene U pg/L SW8260
OT45-MW7 6-Nov-96 Matrix Spike _
Trichloroethene 22 pg/L | SW8260
Ethyl Benzene 28 pg/L SW8260
Total Xylenes (m,p & 0) 21 ug/L SW8260
1,3,5-Trimethylbenzene -1 ng/L SW8260
1,2,4-Trimethylbenzene -1 pg/L SW8260
1,2,3-Trimethylbenzene -1} pg/L SW8260
OT45-MW2 6-Nov-96 Matrix Spike Duplicate .
Trichloroethene 18 pg/L SW8260
Ethyl Benzene 20 pg/L SW8260
Total Xylenes (m,p & 0) 20 png/L SW8260
1,3,5-Trimethylbenzene 20 pg/L SW8260
1,2,4-Trimethylbenzene 20 | pg/L SW8260
1,2,3-Trimethylbenzene 19 pug/L SW8260
OT45-EB10 24-Jun-97 Equipment Blank
1,2,3,4-Tetramethylbenzene U pg/L SW8260
OT45 24-Jun-97 Trip Blank
1,2,3,4-Tetramethylbenzene 0] pg/L SW8260
OT45-VW14 24-Jun-97 Matrix Spike Duplicate '
1,2,3,4-Tetramethylbenzene 20 pg/L SW8260

U = compound analyzed for, but not detected above reporting limits. Reporting limits are roughly the method detection limits
for reagent water.

1
2

-- matrix spike analyses were not performed for the methylbenzenes using OT45-MW?7 sample data.

- no matrix spike analyses was performed using MW2 sample information.
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TABLE B.16
DETECTED ANALYTES IN SOIL FOR VOLATILE ORGANIC COMPOUND
AND SEMIVOLATILE COMPOUND ANALYSES

(1996 DETECTED ANALYTES ONLY)
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT-45, WURTSMITH AFB, MICHIGAN

Sample Location Analytical Method
Sample Date Analyte Result Units

Cl 27-Jul-96 Toluene 0.9) ng/kg SWg020
Total Xylenes (m,p & 0) 8} pg/kg SW8020
C2 27-Jul-96 1,2,3,4-Tetramethylbenzene 0.7] ng/kg SW8020
C3 27-Jul-96 Toluene 0.8) pe/kg SW8020
Total Xylenes (m, p & o) 0.7J nglkg SW8020
Pyrene 58] ug/kg SW8270
C4 28-Jul-96 Pyrene - - 34) ug/kg SWg8270
Cc7 28-Jul-96 Ethylbenzene 0.6J ng/kg SW8020
Total Xylenes (m, p & 0) 2.3) pg/kg SW8020
1,2,3-Trimethylbenzene 1.3 neg’kg SW8020
1,2,4-Trimethylbenzene 2.7) ng/kg Sw8020
1,3,5-Trimethylbenzene 2.3) pg/kg SW8020
1,2,3,4-Tetramethylbenzene 30 pgkg |- SW8020
2-Methylnaphthalene 473 pg/kg SwW8270
Naphthalene 35) ng’kg SW8270
Phenanthrene 21J pg/kg SW8270
Pyrene 58J pg/kg SW8270
C8 28-Jul-96 1,3,5-Trimethylbenzene 0.7] ng/kg SW8020
2-Methylnaphthalene 110J ng/kg SW8270
C10 28-Jul-96 - | Total Xylenes (m, p & 0) 0.6 ug/kg SW8020
_ 1,3,5-Trimethylbenzene 0.5] ug’kg SW8020
C13 4-Aug-96 . | Total Xylenes (m, p & 0) 0.6J | ngkg SW8020
1,3,5-Trimethylbenzene 0.5] pg/kg SW8020
C14- 4-Aug-96 Total Xylenes (m, p & 0) 0.5 pg/kg SW8020
. 1,2,3,4-Tetramethylbenzene 1 1.0 uglkg SwW8020

J = indicates a laboratory estimated value; compound was detected, but below the laboratory- reporting limit or estimated
quantitation limit. ’
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TABLE B.17
QA/QC SOIL BLANKS
(1996)
REMEDIAL ACTION PLAN
RISK-BASED APPROACH TO REMEDIATION
SITE OT-45, WURTSMITH AFB, MICHIGAN

Sample Location

Sample Date Sample Type/Analyte Result Units Matrix

0T45-R1 4-Aug-96 Replicate Water
Benzene U ug/L
Ethyl Benzene U ug/L
Toluene U pug/L
Total Xylenes (m,p & o) U ng/L
Chlorobenzene U ng/L
1,3,5-Trimethylbenzene U ug/L
1,2,4-Trimethylbenzene §) png/L
1,2,3-Trimethylbenzene U ug/L
1,2,3,4-Tetramethylbenzene 0.6 png/L

OT45-R2 4-Aug-96 Replicate Water
Benzene U pg/L
Ethyl Benzene U ug/L
Toluene 18) pug/L
Total Xylenes (m,p & o) U png/L
Chlorobenzene 9] png/L
1,3,5-Trimethylbenzene U pg/L
1,2,4-Trimethylbenzene U ung/L
1,2,3-Trimethylbenzene U png/L
1,2,3,4-Tetramethylbenzene U ug/L

OT45-TB 4-Aug-96 Trip Blank Water
Benzene 8) pe/L
Ethy! Benzene U png/L
Toluene U png/L
Total Xylenes (m,p & 0) U g/L
Chlorobenzene U pe/L
1,3,5-Trimethylbenzene U ng/L
1,2,4-Trimethylbenzene U ug/L
1,2,3-Trimethylbenzene .U ug/L
1,2,3,4-Tetramethylbenzene U pg/L

OT45-FB 4-Aug-96 Field Blank Water
Benzene 0) pg/L
Ethyl Benzene §) ug/L
Toluene 9) ug/L
Total Xylenes (m,p & 0) U pg/L
Chiorobenzene U png/L
1,3,5-Trimethylbenzene 0) pg/L
1,2,4-Trimethylbenzene U ng/L
1,2,3-Trimethylbenzene 8) ug/L
1,2,3,4-Tetramethylbenzene U ng/L

0T45-W1 4-Aug-96 Water Blank Water
Benzene §) pg/L
Ethyl Benzene U png/L
Toluene U pg/L
Total Xylenes (m,p & 0) U ug/L
Chlorobenzene U png/L
1,3,5-Trimethylbenzene U pg/L
1,2,4-Trimethylbenzene U pg/L
1,2,3-Trimethylbenzene 18] ug/L
1,2,3,4-Tetramethylbenzene U pug/L

U = compound analyzed for, but not detected above reporting limits. Reporting limits are roughly the method detection limits

for reagent water.
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l EVERGREEN ANALYTICAL, INC.
4036 Youngfield St. Wheat Ridge, CO 80033
I (303) 425-6021

Method 602 Data Report

l Client Sample Number : MW-11 Client Project No. : 725520.500 Wurtsmith
Lab Sample Number : X05424 Lab Project No. : 95-1136
I Date Sampled : 4/6/95 Dilution Factor : 1.00
Date Received : 4/7/95 Method : 602
Date Prepared : 4/12/95 Matrix : Water
Date Analyzed : 4/12/95 Lab File No. : BX2041210
l Method Blank No. : MB041295
Sample
I Compound Name Cas Number Concentration RL
ug/L ug/L
Benzene 7143-2 0.9 0.4
Toluene 108-88-3 U 0.4
' Chlorobenzene 108-90-7 V) 0.4
Ethyl Benzene 100414 U 0.4
Total Xylenes 108-38-3, 106-42-3 U 0.4
{m, p & o) and 9547-6 ‘
1,3,5-Trimethylbenzene 108-67-8 - U 0.4
1,2,4-Trimethylbenzene 95-63-6 u 0.4
I 1.2,3-Trimethylbenzene 526-73-8 V) 0.4
' 1.2,3.4-Tetramethylbenzene ' 488-23-3 4.7 ‘ 0.4
Surrogate Recovery (o,o,c-Trifluorotoluene): 91% 70%-130% (QC limits)

l Note: Total Xylenes consist of three isomers, two of which co-elute.
The Xylene RL is for a single peak.

QUALIFIERS:
E = Extrapolated value.
U = Compound analyzed for, but not detected.
B = Compound also found in the blank.
RL = Reporting Limit.
l NA =Not Available/Not Applicable.

\ (0, Arechdl,

Analyst Approved

l BTX1136.XLS



1994 VALIDATION RESULTS

MS/MSD SAMPLES &
GC/MS CONFIRMATION SAMPLES



EVERGREEN ANALYTICAL, INC.
4036 Youngfield Wheat Ridge CO 80033
(303)425-6021
GCMS CONFIRMATION

!1 ient Sample Number

: MW-11 Client I.D. : 725520.500/
sab Sample Number ¢ X05424 ) WURTSMITH
ate Sampled : 04/06/95 Lab Project No. . : 95-1136
ate Received : 04/07/95 Effective Dilution : 1.00
ate Extracted/Prepared : 04/10/95 Method : 8240&8260)
Date Analyzed : 04/10/95 Matrix : WATE
ethanol Extract? : N Lab File No. : >V6324

iercent Loss on Drying NA Method Blank No. : RB041095
Zompound Name Cas Number Conc. PQL*
I ug/L ug/L
Benzene 71-43-2 U 5
!:luene 108-88-3 U 5
hyl Benzene 100-41-4 U 5
ﬁtal Xylenes . 1330-20-7 U 5
lorobenzene 108-90-7 U 5
1,2,4-Trimethylbenzene 95-63-6 U 10
: l,2,3—Trimethy1benzene 526-73-8 - U 10
1,3,5-Trimethylbenzene (MesitXIene; U © 10
08-67~-8
l,2,3,4-Tetramethylbenzene 488-23-3 _ 3 ‘ 10
Styrene 100-42-5 U . . 5
I.lrrogate Recoveries: - _ QC Limits
1,2 Dichloroethane-d4 101% 83-112
luene-d8 101% v 93-104
omofluorobenzene 103% 87-105

= Compound analyzed for, but not detected above the reporting limit (0.2 gpb)
Regqrtlng limlits are roughly the method detection limits in reagent water.

Indicates an estimated value when_the compound is detected, but’is

below the Practical_ Quantitation Limit (PQL).

Compound found in blank and sample. ,Compare blank and_sample data.

Compound_1is detected at_a concentration outside the calibration limits.

Practical Quantitation Limits listed are approximately 10 times the

detection limits for reagent water.

i

!.\aiifiersl:
il

ess otherwise noted all concentrations and PQL's for ils are
ntitated on an ag)ds basis. |
= Not applicab pr not available

4 ﬁ L]
l ’/ lyst / Approved



BTEX Water Matrix Spike/Matrix Spike Duplicate Data Report

Evergreen Analytical, Inc.

4036 Youngfield, Wheat Ridge, CO 80033

(303) 425-6021

Client Project No.

: 725524.03000

Client Sample No. : W407-SS51S Wurtsmith AFB
Lab Sample No. : X95774 Lab Project No. : 94-3825
Date Sampled : 10/3/94 EPA Method No. : 8020
Date. Received : 10/6/94 Matrix : Water
Date Prepared : 10/17/94 Lab File Number(s) : BX2101723,24
Date Analyzed : 10/18/94 Method Blank : MB101794
‘ - Spike Sample MS ac
Compound Added Concentration Concentration MS ‘Limits
{ug/LY {ug/L) “{ug/L) %REC %REC"
Benzene 20 0 16.3 81.5 65-121
Toluene 20 0.8 15.1 71.5 69-117
Ethyl Benzene 20 -0 14.6 73 68-118
m/p-Xylene 20 1.3 15.1 69 66-116
o-Xylene 20 0.5 15.1 73 . 73-117
1,3,5-TMB 20 0 14.5 72.5 65-121
1,2,4-TMB 20 0 14.9 74.5 65-121
1,2,3-TMB 20 0 15.5 77.5 65-121
. Spike MSD Qac
Compound Added Concentration MS RPD Limits
{ug/L) {ug/L) %REC . RPD %REC
Benzene .20 19.4 97 17.4 17.4 65-121
Toluene 20 18.6 89 21.8 15.8 69-117
Ethyl Benzene 20 18.2 91 22.0 11.9 68-118
. m/p-Xylene 20 19.1 89 25.3 15.4 66-116
o-Xylene 20 7 18.4 89.5 20.3 15.9 73-117
1,3,5-TMB 20 17.9 89.5 21.0 17.4 65-121
1,2,4-TMB 20 17.9 89.5 18.3 17.4 65-121
1,2,3-TMB 20 19.1 95.5 20.8 17.4 65-121

* = Values outside of QC limits.

RPD:
Spike Recovery:

Comments:

7

0

cJC
MS surrogate recovery: 81%. MSD surrogate recovery: 87%.

out of (8) outside limits.

out of (16) outside limits.




3D
I SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
Lab Name: EVERGREEN ANALYTICAL INC. Client I.D. : 725524.03000-
I Lab Project No.: 94-3825 WURTSMITH AFB
Lab Sample No. : X95774 Client Sample No.-: W407-SS51S
Lab File Ids. : >26914,5 ' Date Extracted ¢ 10/13/94
I SPIKE SAMPLE MS MS QC
ADDED CONCENTRATION |CONCENTRATION % LIMITS
I COMPOUND (mg/ml) (mg/ml) (mg/ml) REC #| %REC
Phenol 200 0.00 166.99 83 26=-90
I 2—=Chlorophenol 200 0.00 145.49 73 25-102
1,4-Dichlorobenzene 100 0.00 70.17 70 28-104
N-Nitrosodipropyvlamine 100 0.00 89.58 90 41-126
1,2,4-Trichlorobenzene 100 0.00 62.01 62 38-107
I 4-Chloro-3-methvlphenol 200 0.00 149.32 75 26-103
Acenaphthene 100 0.00 74.64 75 31-137
4-Nitrophenol 200 - 0.00 175.70 88 11-114
I 2.4—Dinitrotoluene 100 0.00 74.61 75 28-89
Pentachlorophenol ' 200 0.00 166.96 . 83 17-109
Pyrene . 100 0.00 80.91 81 35-142
I SPIKE MSD MSD ' QC
ADDED CONCENTRATION % LIMITS
I COMPOUND (mg/ml) (mg/ml) REC #| RPD #| RPD | $REC
Phenol 200 179.46 90 7.2 35 26-90
2-Chlorophenol 200 156.84 . 78 7.5 50 25-102
I 1,4~Dichlorobenzene 100 76.62 ' 77 8.8 27 28-104
N-Nitrosodipropylamine 100 96.76 97 7.7 38 41-126
1,2,4-Trichlorobenzene 100 67.27 67 8.1 23 38-107
I 4-Chloro-3-methvlphenol 200 159.29 80 6.5 33 26-103
Acenaphthene 100 - 80.11 80 7.1 19 31-137
4=Nitrophenol 200 155.41 78 12 50 11-114
I 2,4-Dinitrotoluene 100 : 79.32 . 79 6.1 47 28-89
Pentachlorophenol 200 166.05 83 0.55 = 47 17-109
Pyrene ' 100 - 89.80 90 10 36 35-142

i Column to be used to flag recovery and RPD values with an asterisk
Values outside of QC limits
'lPD: 0 out of __ 11 outside limits.

Spike Recovery: 0 out of _ 22 outside limits.

Itomments: Values are reported in mg/ml in the liquid concentrate.



Evergreen Analytical, Inc.
4036 Youngfield, Wheat Ridge, CO 80033
(303) 425-6021

BTEX Water Matrix Spike/Matrix Spike Duplicate Data Report

Client Sample No. : MPA-OT45S Client Project No.  : 725523.03000
L.ab Sample No. 1 X95429 Lab Project No. 1 94-3750
Date Sampled 1 9/28/94 EPA Method No. 1 8020
Date Received : 9/30/94 Matrix : Water
Date Prepared . 10/9/94 Lab File Number(s) : BX2100921,22
Date Analyzed : 10/10/94 Method Blank : MB100994
Spike Sample MS QcC
Compound Added Concentration Concentration MS Limits
(ug/L) (ug/L) (ug/L) %REC %REC
Benzene 20 0 17.1 85.5 65-121
Toluene 20 0.4 12.2 59* 69-117
Ethyl Benzene 20 0 15.9 79.5 68-118
m/p-Xylene 20 0 15.3 76.5 66-116
o-Xylene 20 - 0 16 80 73-117
1,3,5-TMB 20 0 15.7 78.5 65-121
1,2,4-TMB 20 0 " 14.6 73 65-121
1,2,3-TMB 20 0 15.7 78.5 65-121
Spike MSD QcC
Compound Added Concentration MSD RPD Limits
(ug/L) {ug/L) %REC RPD %REC
Benzene 20 16.9 84.5 1.2 17.4 65-121
Toluene 20 12.8 62* 5.0 15.8 69-117
Ethyl Benzene 20 15.9 79.5 0.0 11.9 68-118
m/p-Xylene 20 15.2 76 0.7 15.4 66-116
o-Xylene 20 15.7 78.5 1.9 13.2 73-117
1,3,5-TMB 20 15.1 75.5 3.9 17.4 65-121
1,2,4-TMB 20 14.0 70 4.2 17.4 65-121
1,2,3-TMB 20 14.8 74 5.9 17.4 65-121

*= Values outside of QC limits.

RPD:
Spike Recovery:

Comments:

0

2

CJC

out of (8) outside limits.

out of (16) outside limits.




Evergreen Analytical, Inc.
4036 Youngfield, Wheat Ridge, CO 80033
(303) 425-6021

BTEX Water Matrix Spike/Matrix Spike Duplicate Data Report

Client Sample No. : MW-70T45W Client Project No. : 725523.03000
Lab Sample No. 1 X95433 Lab Project No. : 94-3750
Date Sampled : 9/28/94 EPA Method No. : 8020
Date Received : 9/30/94 Matrix - 1 Water
Date Prepared : 10/1/94 Lab File Number(s) : BX1093026,27
Date Analyzed : 10/1/94 Method Blank : MB093094
Spike Sample MS QcC
Compound Added Concentration Concentration MS Limits
{ug/L) (ug/L) (ug/L) %REC %REC
Benzene 20 1.7 15.2 67.5 65-121
Toluene 20 0.4 14.3 69.5 639-117
Ethyl Benzene 20 1 14.9 69.5 68-118
m/p-Xylene 20 0.6 14.6 70 66-116
o-Xylene 20 0 14.6 73 - 73-117
Spike ‘MSD QcC
Compound Added Concentration MSD RPD Limits
{ug/L) (ug/L) %REC RPD %REC
Benzene 20 17.7 80 169 * 17.4 65-121
Toluene 20 16.7 81.5 15.9 15.8 69-117
Ethyl Benzene 20 17.3 81.5 15.9 11.9 68-118
m/p-Xylene 20 16.7 80.5 140 -~ 15.4 66-116
o-Xylene 20 16.6 83 12.8 * 13.2 73-117

*= Values outside of QC limits.

RPD:

Spike Recovery:

Comments:

3

0

CJC

out of (5) outside limits.

out of (10) outside limits.

Surrogate recoveries: MS=67%, MSD=81%.

All Spike recoveries are acceptable. Poor purge cycle during analysis of MS caused
poor surrogate and unacceptable RPD results. No rerun was performed.




3D
l SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
Lab Name: EVERGREEN ANALYTICAL INC.
I Lab Project No.: 94-3750 Client I.D. : 725523.03000
Lab Sample No. : X95429 Client Sample No. : MPA-O0T4SS
I Lab File Ids. : >26787,26802 Date Extracted : 10/04/94
SPIKE SAMPLE _ MS MS QC
ADDED CONCENTRATION | CONCENTRATION % LIMITS
I COMPOUND (mg/ml) (mg/ml) (mg/ml) REC #| %REC
Naphthalene 100 0.00 67.50 68 NA
I 1,4-Dichlorobenzene 100 0.00 63.49 63 28-104
N-Nitrosodipropylamine 100 0.00 75.15 75 41-126
1,2,4-Trichlorobenzene 100 0.00 58.09 58 38-107
I SPIKE MSD ' MSD ' QC
ADDED CONCENTRATION % LIMITS
I COMPOUND (mg/ml) (mg/ml) REC #| RPD #| RPD | 3REC
Naphthalene 100 74.16 74 9.4 NA | NA
1,4-Dichlorobenzene 100 71.75 72 12 27 28-104
N-Nitrosodipropylamine 100 83.56 : 84 11 38 ‘{141-126
1,2,4-Trichlorobenzene 100 65.23 65 12 23 138-107

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: _ 0 out of _ 4 outside limits. .

"Spike Recovery: __0__ out of _ 8 outside limits.

IComments: Values are reported in mg/ml in the liquid concentrate.



3C
l WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
Lab Nanme: EVERGREEN ANALYTICAL INC.
l Lab Project No.: 94-3750 Client I.D. ¢ 725523.03000
Lab Sample No. : X95433 Client Sample No. : MW7-0T45S
I Lab File Ids. : >26779,80 Date Extracted : 09/30/94
SPIKE SAMPLE MS MS QcC
l ADDED CONCENTRATION |CONCENTRATION % LIMITS
COMPOUND (mg/ml) (mg/ml) (mg/ml) REC #| %REC
Naphthalene 100 64.42 140.85 76 NA
I 1,4-Dichlorobenzene 100 0.00 82.39 82 36-97
N-Nitrosodipropylamine 100 0.00 100.13 100 41-116
I 1,2,4-Trichlorobenzene 100 0.00 76.17 76 39-98
SPIKE MSD MSD QC
ADDED CONCENTRATION % LIMITS
l COMPOUND (mg/ml) (mg/ml) REC #| RPD #| RPD | %REC
Naphthalene 100 147 .74 83 8.6 NA NA
I 1,4-Dichlorobenzene 100 87.46 87 6 28 36~-97
N-Nitrosodipropylamine 100 102.98 103 2.8 38 41-116
1,2,4-Trichlorobenzene 100 79.81 80 4.7 .28 39-98

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

PD: 0 out of 4 outside limits.

Spike Recovery: 0 out of 8 outside limits.

IComments: Values are reported in mg/ml in the liquid concentrate.



BTEX Water Matrix Spike/Matrix Spike Duplicate Data Report

Evergreen Analytical, Inc.
4036 Youngfield, Wheat Ridge, CO 80033
(303) 425-6021

Client Project No.

: 725524.03000

Client Sample No. : MW9-0T45W Wurtsmith AFB
Lab Sample No. : X96712 Lab Project No. : 94-3984
Date Sampled 10/12/94 EPA Method No. : 602
Date Received 10/15/94 Matrix : Water
Date Prepared 10/22/94 Lab File Number(s) : BX2102219,20
- Date Analyzed 10/23/94 Method Blank : MB102294
Spike Sample Ms Qc
Compound Added Concentration Concentration MS Limits
{ug/L) {ug/L) {ug/L) %REC %REC
Benzene 20 0 19.8 99 65-121
Toluene - 20 0 21.1 105.5 69-117
Ethyl Benzene 20 6] 20.2 101 68-118
m/p-Xylene 20 0 . 20.6 103 66-116
o-Xylene 20 0 19.4 97 . 73-117
Chlorobenzene 20 0 19.3 96.5 65-121
1,3,5-TMB 20 ] 19.3 96.5 65-121
1,2,4-TMB 20 0 18.8 94 65-121
1,2,3-TMB 20 0 23.1 115.5 65-121
Spike MSD Qc -
Compound Added Concentration MS RPD Limits
{ug/L) {ug/L) %REC RPD %REC
Benzene 20 17.5 87.5 12.3 17.4 65-121
Toluene 20 19 95 10.5 15.8 69-117
Ethyl Benzene 20 18 80 11.5 11.9 68-118
m/p-Xylene 20 18.5 92.5 10.7 15.4 66-116
o-Xylene 20 17.5 87.5 10.3 13.2 73-117
Chlorobenzene 20 17.4 87 10.4 17.4 65-121
1,.3,5-TMB 20 17.7 88.5 8.6 17.4 65-121
1,2,4-TMB 20 17.1 85.5 9.5 17.4 65-121
1,2,3-TMB 20 20.5 102.5 11.9 17.4 65-121

* = Values outside of QC limits.

RPD:
Spike Recovery:

Comments:

0

0

cJc

out of (9] outside limits.

out of {18) outside limits.




3C

I WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECCGVERY
Lab Name: EVERGREEN ANALYTICAL INC. Client I.D. : 725524.03000-
l Lab Project No.: 94-3984 WURTSMITH AFR
Lab Sample No. : X96709 Client Sample No. : MW1-OT45W
Lab File Ids. : >26978,9 Date Extracted : 10/19/94
l SPIKE SAMPLE MS MS QC
. ADDED CONCENTRATION | CONCENTRATION % LIMITS
l COMPOUND (mg/ml) (mg/ml) (mg/ml) REC #| %REC
Naphthalene 100 0.00 93.02 93 NA
l 1,4-Dichlorobenzene 100 0.00 72.97 73 136-97
N-Nitrosodipropylamine 100 0.00 110.71 111 41-116
1,2,4-Trichlorobenzene 100 0.00 61.74 62 39-98
Acenaphthene 100 0.00 81.66 82 46-118
I 2,4-Dinitrotoluene 100 0.00 80.11 80 24-96
Pyrene 100 0.00 90.97 91 26-127
I SPIKE MSD MSD . QC
: ADDED CONCENTRATION % LIMITS
l COMPOUND (mg/ml) (mg/ml) REC #| RPD #| RPD | $REC
Naphthalene 100 82.46 82 12 NA NA
1,4-Dichlorobenzene 100 62.33 62 16 28 36-97
I N-Nitrosodipropvlamine 100 101.12 101 9.1 38 . |41-116
1,2.,4-Trichlorobenzene 100 53.07 53 15 28 39~-98
Acenaphthene 100 71.84 12 13 31 46-118
2,4-Dinitrotoluene 100 72.23 72 10 38 24-96
I Pyrene 100 76.70 77 17 31 26=-127
l# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits
RPD: 0 out of 7 outside limits.
lSpike Recovery: 0 out of _ 14 outside limits.

Comments: Values are reported in mg/ml in the liquid concentrate.




3C
I WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: EVERGREEN ANALYTICAL INC. Client I.D. :  725523.03000-
Lab Project No.: 94-3930 WURTSMITH AFBE
Lab Sample No. : X96364 Client Sample No. : MW5-0T45W
ILab File Ids. :+ >26953,4 Date Extracted : 10/13/94
SPIKE SAMPLE MS MS QC
l ADDED CONCENTRATION |CONCENTRATION % LIMITS
COMPOUND (mg/ml) (mg/ml) (mg/ml) REC #| $REC
Naphthalene 100 31.98 112.90 81 NA
l 1,4-Dichlorobenzene 100 0.00 80.28 80 36-97
N-Nitrosodipropylamine 100 0.00 105.28 105 .141-116
1,2,4-Trichlorobenzene 100 0.00 69.51 70 39-98
I Acenaphthene 100 1.24 87.10 86 |46-118
2,4-Dinitrotoluene 100 0.00 66.52 67 24-96
Pvrene 100 0.00 87.83 88 26-127
l SPIKE MSD MSD QC
ADDED CONCENTRATION % LIMITS
l COMPOUND (mg/ml) (mg/ml) REC #| RPD #| RPD | %REC
Naphthalene 100 108.91 77 5.1 NA __ N2
1,4-Dichlorobenzene 100 79.77 80 0.64 28 36-97
' N-Nitrosodipropylamine 100 103.75 -104 1.5 38 41-116
1,2,4-Trichlorobenzene 100 ' 67.88 68 2.4 - 28 39-98
Acenaphthene 100 83.75 84 2.5 31 46-118
' 2,4-Dinitrotoluene 100 62.03 62 7 38 24-96
Pyrene 100 87.38 86 1.9 31 26-127

# Column to be used to flag recovery and RPD Values with an asterisk
I* Values outside of QCIiimits

RPD: __0 out of __7 _ outside limits.
lSpike Recovery: __jL__odt of _14 outside limits.

IComments: Values are reported in mg/ml in the liquid concentrate.



BTEX Water Matrix Spike/Matrix Spike Duplicate Data Report

Evergreen Analytical, Inc.

4036 Youngfield, Wheat Ridge, CO 80033

(303) 425-6021

Client Sample No. : MW4-0T45S Client Project No. 1 725523.03000
Lab Sample No. : X95488 Lab Project No. : 94-3764
Date Sampled : 9/29/94 EPA Method No. 8020
Date Received : 10/1/94 Matrix : Sail
Date Prepared : 10/10/94 Lab File Number(s) : BX2101020
Date Analyzed 10/11/94 Method Blank : MB101094
Spike Sample MS Qc
Compound Added Concentration Concentration MS Limits
{ug/L) {ug/L) (ug/L) %REC %REC
Benzene 20 0 12.7 63.5* 65-121
Toluene 20 0 12.1 60.5* 69-117
Ethyl Benzene 20 0 10.4 52* 68-118
m/p-Xylene 20 0 9.4 47* 66-116
o-Xylene 20 0 10.6 53* 73-117
1,3,5-TMB 20 0 8.8 44* 65-121
1,2,4-TMB 20 0 8.7 43.5* 65-121
1,2,3-TMB 20 0 10.6 53* 65-121
Spike MSD Qc
Compound Added Concentration MSD RPD Limits
{ug/L) {ug/L) %REC . RPD %REC
Benzene 20 NA NA NA 17.4 65-121
Toluene 20 NA NA NA 15.8 | 69-117
Ethy! Benzene 20 NA NA NA 11.9 68-118
m/p-Xylene 20 NA NA NA 15.4 66-116
o-Xylene 20 ‘NA NA NA 13.2 73-117
1,3,5-TMB 20 NA NA NA 17.4 65-121
1,2,4-TMB 20 NA NA NA 17.4 65-121
1,2,3-TMB 20 NA NA NA 17.4 65-121

* = Values outside of QC limits.

RPD:
Spike Recovery:

Comments:

NA

8

cJC

MS surrogate recovery: 58%. MSD did not purge on this run.
MS & MSD analyzed 10/17/94.

out of (8) outside limits.

out of (16) outside limits.




BTEX Water Matrix Spike/Matrix Spike Duplicate Data Report

Evergreen Analytical, Inc.

4036 Youngfield, Wheat Ridge, CO 80033

(303) 425-6021

Client Sample No. : MW4-0T45S Client Project No. : 725523.03000
Lab Sample No. : X95488 Lab Project No. : 94-3764
Date Sampled : 9/29/94 EPA Method No. : 8020
Date Received 10/1/94 Matrix : Saoil
Date Prepared 10/16/94 Lab File Number(s) : BX2101620
Date Analyzed 10/17/94 Method Blank : MB101694
Spike Sample MS Qc
Compound Added Concentration Concentration MS Limits
(ug/L) {ug/L) {ug/L) %REC %REC
Benzene 20 0 15.4 77 65-121
Toluene 20 0 15.2 76 69-117
Ethyl Benzene 20 0 13.4 67* 68-118
m/p-Xylene 20 0 14.2 71 66-116
o-Xylene 20 0 12.3 61.5* 73-117
1,3,5-TMB 20 0 11.9 59.5* 65-121 °
1,2,4-TMB 20 0 9.8 49* 65-121
1,2,3-TMB 20 0 7.6 38* 65-121
Spike MSD Qc
Compound Added Concentration MSD RPD Limits ‘
{ug/L) (ug/L) %REC RPD %REC
Benzene 20 NA NA NA 17.4 65-121
Toluene 20 NA NA NA - 15.8 69-117
Ethyl Benzene 20 NA NA NA 11.9 68-118
m/p-Xylene 20 NA NA NA 15.4 66-116
o-Xylene 20 NA NA NA 13.2 73-117
1,3,5-TMB 20 NA NA NA 17.4 65-121
1,2,4-TMB 20 NA NA NA 17.4 65-121
1,2,3-TMB 20 NA NA NA 17.4 65-121

* = Values outside of QC limits.

RPD:
Spike Recovery:

Comments:

NA

5

CJC

MS surrogate recovery: 78%. MSD did not purge on this run.

out of (8) outside limits.

out of (16) outside limits.




3C
I WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
Lab Name: EVERGREEN ANALYTICAL INC.
I Lab Project No.: 94-3764 Client I.D. : 725523.03000
Lab Sample No. : X95490 Client Sample No. : MW8-0T45W
I Lab File Ids. : >26784,85 . Date Extracted : 10/01/94
SPIKE SAMPLE MS MS QC
' ADDED CONCENTRATION |CONCENTRATION % LIMITS
COMPOUND (mg/ml) (mg/ml) (mg/ml) REC #| %REC
Naphthalene 100 0.00 84.12 84 | NA
I 1,4-Dichlorobenzene 100 : 0.00 71.25 71 36-97
N-Nitrosodipropylamine 100 0.00 98.89 99 41-116
' 1,2,4-Trichlorobenzene 100 0.00 65.67 66 39-98
SPIKE MSD . MSD QC
ADDED CONCENTRATION % . ) LIMITS
l COMPOUND (mg/ml) (mg/ml) REC #| RPD # RPD $REC
Naphthalene 100 88.82 89 5.4 NA NA
1,4-Dichlorocbenzene 100 73.61 74 3.3 28 36-97 :
N-Nitrosodipropylamine. 100 102.25 102 3.3 38 41~-116
1,2,4-Trichlorobenzene 100 68.00 68 3.5 28 39-98

# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

o)
g
o

0 out of 4 outside limits.
Spike Recovery: 0 out of 8 ° outside limits.

Comments: Values are reported in mg/ml in the liquid concentrate.



3C
l WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
Lab Name: EVERGREEN ANALYTICAL INC.
l Lab Project No.: 94-3846 Client I.D. : 725524.03
Lab Sample No. : X95861 Client Sample No. : MW10-OT45W
I Lab File Ids. : >26892,93 Date Extracted : 10/07/94
SPIKE SAMPLE MS MS QC
ADDED CONCENTRATION |CONCENTRATION % LIMITS
l COMPOUND (mg/ml) (mg/ml) (mg/ml) REC #| %REC
Phenol 200 0.00 217.01 109 *[{12-89
I 2-Chlorophenol 200 0.00 200.59 100 27—-123
1,4-Dichlorobenzene 100 0.00 94.71 95 36-97
N-Nitrosodipropylamine 100 0.00 125.77 126 *141-116
1,2,4-Trichlorobenzene 100 0.00 81.89 82 39-98
I 4-Chloro-3-methvlphenol 200 0.00 197.60 99 *123-97
Acenaphthene 100 0.00 99.28 99 46-118
4-Nitrophenol 200 0.00 224.50 112 *{10-80
. 2,4-Dinitrotoluene 100 0.00 100.19 100 *124-96
Pentachlorophenol 200 0.00 241.67 121 *| 9-103
Pyrene 100 0.00 78.97 79 26-127
l NAPHTHALENE _100 0.00 106.14 106 NA
I. SPIKE MSD MSD QC
ADDED CONCENTRATION % LIMITS
I COMPOUND (mg/ml) (mg/ml) REC #| RPD #| RPD | %REC
Phenol : 200 209.56 105 *| 3.5 42 12-89
l 2-Chlorophenol 200 183.58 92 8.9 40 27-123
1,4-Dichlorobenzene 100 95.23 95 0.55 28 36-97
N-Nitrosodipropylamine 100 122.73 123 *| 2.4 38 41-116
1,2,4-Trichlorobenzene 100 81.22 81 0.82 28 39-98
l 4-Chloro-3-methvlphenol 200 194.80 97 *| 1.4 42 23-97
Acenaphthene 100 97.34 97 2 31 46-118
4-Nitrophenol 200 80.64 40 94 * 50 10-80
I 2,4-Dinitrotoluene 100 94.95 95 5.4 38 [24-96
Pentachlorophenol 200 ’ 111.75 56 74 * 50 9-103
Pyrene = 100 79.58 80 0.77 31 26-127
l NAPHTHALENE : 100 100.75 101 5.2 NA NA
I # Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits
I RPD: 2 out of 11 outside limits.
Spike Recovery: 9 out of _ 22 outside limits.

l Comments: Values are reported in mg/ml in the liquid concentrate.



Evergreen Analytical, Inc.
4036 Youngfield, Wheat Ridge, CO 80033
(303) 425-6021

BTEX Water Matrix Spike/Matrix Spike Duplicate Data Report

Client Project No. : 725524.03000
Client Sample No. : W408-SS51 S Wurtsmith AFB
Lab Sample No. : X96963 Lab Project No. : 94-3869
Date Sampled : 10/3/94 EPA Method No. : 8020
Date Received : 10/8/94 Matrix ~: Water
Date Prepared : 10/19/94 Lab File Number(s) : BX2101918,19
Date Analyzed : 10/20/94 Method Blank : MB101994
Spike Sample MS Qc
Compound Added - Concentration Concentration MS Limits
{ug/L) {ug/L) (ug/L) %REC %REC
Benzene 20 0 18.4 92 65-121
Toluene 20 0 17.3 86.5 69-117
Ethyl Benzene 20 ] 16.9 84.5 68-118
m/p-Xylene 20 0 16.1 80.5 66-116
o-Xylene 20 0 16.7 83.5 73-117
1,3,5-TMB 20 0 18.2 91 65-121
1,2,4-TMB : 20 0 16.5 82.5 65-121
1,2,3-TMB 20 0 19.6 a8 65-121
Spike MSD Qc
Compound Added Concentration MS RPD Limits
{ug/L) (ug/L) %REC RPD %REC
Benzene 20 17.8 89 3.3 17.4 65-121
Toluene 20 16.3 81.5 6.0 15.8 69-117
Ethy! Benzene 20 16.5 82.5 2.4 11.9 68-118
m/p-Xylene 20 15.2 76 5.8 15.4 66-116
o-Xylene 20 16.1 80.5 3.7 13.2 73-117
1,3,5-TMB 20 16.9 84.5 7.4 17.4 65-121
1,2,4-TMB 20 15.7 78.5 5.0 17.4 65-121
1,2,3-TMB 20 18.7 93.5 4.7 17.4 65-121
* = Values outside of QC limits.
RPD: 0 out of (8) outside limits.
Spike Recovery: 0 out of (16) outside limits.

Comments: cJC



3C
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: EVERGREEN ANALYTICAL INC.
Lab Project No.: 94-3869 Client I.D. :  725524.03
Lab Sample No. : X95962 Client Sample No. : W409M-SS51W
l Lab File Ids. : >26850,1 Date Extracted : 10/10/94
SPIKE SAMPLE MS MS QC
ADDED CONCENTRATION |CONCENTRATION % LIMITS
l COMPOUND (mg/ml) (mg/ml) (mg/ml) REC #| %REC
Naphthalene 100 0.00 89.95 90 NA
l 1,4-Dichlorobenzene 100 0.00 71.59 72 36-97
N-Nitrosodipropylamine 100 0.00 97.66 98 41-116
1,2,4-Trichlorobenzene 100 0.00 60.94 61 39-98
I SPIKE MSD MSD QC
‘ADDED CONCENTRATION % LIMITS
COMPOUND (mg/ml) (mg/ml) REC #| RPD # RPD $REC
Naphthalene 100 93.64 94 4 NA NA
1,4-Dichlorobenzene 100 69.70 70 2.7 28 36-97
N-Nitrosodipropylamine 100 103.02 103. 5.3 38 41-116
1,2.,4-Trichlorobenzene 100 65.40 65 7.1 28 39-98

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 0 out of 4 outside limits.

Spike Recovery: 0 out of 8 outside limits.

Comments: Values are reported in mg/ml in the liquid concentrate.

I
l




1992 RI ANALYTICAL RESULTS
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